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57 ABSTRACT 

There is provided a silver halide photographic material 
which comprises silver chloride or silver chlorobromide 
substantially free from silver iodide. The silver halide pho 
tographic material is excellent in rapid processability, low in 
fogging, and high in sensitivity and contrast. 
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SLVER HALDE PHOTOGRAPHC 
MATERAL 

This application is a Rule 62 continuation of U.S. Ser. 
No. 08/084,449 filed on Jul. 1, 1993, now abandoned, which 
is a Rule 62 continuation of U.S. Ser. No. 07/821,907 filed 
Jan. 15, 1992, now abandoned, which is a Rule 62 continu 
ation of U.S. Ser. No. 07/393,553 filed Aug. 14, 1989, now 
abandoned, which is a continuation-in-part application of 
Ser. No. 07/181,401 filed on Aug. 14, 1988, now abandoned, 
the entire contents of which are hereby incorporated by 
reference. 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 
The present invention relates to silverhalide photographic 

materials, and more particularly to silver halide photo 
graphic materials excellent in rapid processability, low in 
fogging, and high in sensitivity and contrast. 

(b) Description of the Prior Art 
Currently commercially-available silver halide photo 

graphic materials (hereinafter referred to as photographic 
materials), and methods of forming images using them are 
various, and examples of their use can be found in a variety 
of fields. In many cases the composition of the silver halide 
emulsions used in these photographic materials consists of 
silver bromoiodide, silver bromochloride, or silver chloro 
bromide, these being mainly composed of silver bromide to 
provide high contrast. 
Of the color photographic materials, especially regarding 

such products as photographic papers, used in a market 
where there is great demand for prints to be processed and 
delivered in a short time, to meet the requirement of 
increased developing speed, silver bromide or silver chlo 
robromide substantially free from iodide has been used. 
However, even in this case, many times silverbromide was 
used as a main component to obtain the required sensitivity. 

In recent years the demand for rapid processability of 
color photographic paper has increased more and more, and 
many studies have therefore been made and some techniques 
to attain this rapid processability have been reported. In 
particular, it is well known that when the silver chloride 
content in a silver halide emulsion is increased, the devel 
oping speed can be remarkably improved. However, when 
an emulsion with a high silver content, that is, a so-called 
high-silver-chloride emulsion, is used, there is a tendency 
toward fogging, and it is difficult to obtain high sensitivity. 
Therefore, although the above technique is excellent in 
developing speed, there is a requirement to overcome these 
defects to make high-silver-chloride emulsions practical. 
As mentioned above, the development of silver halide 

emulsions high in developing speed is one of the most 
important techniques for providing photographic materials 
that are adaptable to rapid processing, and to attain this it is 
necessary to provide high-silver-chloride emulsions with 
high sensitivity without causing fogging. 
As techniques for increasing the sensitivity of silver 

chlorobromide emulsions high in silver chloride content, 
some reports can be found. 

For example, Japanese. Patent Application (OPI) Nos. 
95736/1983 and 108533/1983 disclose techniques directed 
to high-silver-chloride emulsions that have a layered-type 
structure. According to Japanese Patent Application (OPI) 
No. 95736/1983, although an emulsion that can be subjected 
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2 
to rapid processing and is high in sensitivity can be obtained 
by allowing a layer mainly composed of silverbromide to be 
present inside the grains, it was found that in actual practice 
when pressure is applied to the emulsion grains, the desen 
sitization becomes too great for the emulsion to be of 
practical use. Further, according to Japanese Patent Appli 
cation (OPI) No. 108533/1983, although it is suggested that 
by locally-placing a layer composed mainly of silver bro 
mide on the grain surface, an emulsion can be made that can 
be subjected to rapid processing, is high in sensitivity and 
wide in latitude of the chemical ripening, such disadvan 
tages were found that in practice the toe of the characteristic 
curve is apt to become soft (in an extreme case, two-step 
gradation is observed), and further, that desensitization due 
to pressure is liable to occur. Further, Japanese Patent 
Application (OPI) Nos. 222844/1985 and 222845/1985 dis 
close techniques directed to high-silver-chloride emulsions 
provided with a layered-type structure. Even these tech 
niques could not solve the above disadvantages. 

Therefore, the problem that the sensitivity of silver chlo 
robromide emulsions having a high silver chloride content 
should be enhanced still remains an important theme. 

Further, the performance required for these numerous 
photographic materials varies according to the particular 
application. It is necessary still to fully exhibit "high density 
recording', which is the most excellent characteristic of the 
advantages of photographic materials using silver halides, 
that is, the so-called silver salt photographic materials. 
Therefore, it goes without saying that the particular photo 
graphic material must be high in sharpness. Therefore, 
various techniques for enhancing sharpness have been 
developed in accordance with the level of sharpness required 
for the respective photographic material and the applied 
form of the photographic material, and these are applied in 
actual practice. 
As factors in lowering the sharpness of photographic 

materials, two main points can be mentioned: halation due 
to the reflection of incident light at the emulsion layer/base 
interface or at the base/atmosphere interface; and irradiation 
due to the scattering of light by silver halide grains them 
selves. 
To obviate lowering of the sharpness, for the former case, 

it is effective to provide an antihalation layer at the interface 
between the base and the emulsion layer or to the under 
surface of the base, and for the latter case, it is effective to 
color the emulsion layer on the base with a dye or the like. 

For the properties required for dyes for antihalation or 
anti-irradiation, the following must be satisfied: 

(1) the dye has a spectral absorption suitable for the 
application; 

(2) the dye can be eliminated quickly in photographic 
processing, 

(3) the dye should not desensitize or fog the silver halide 
emulsion, and 

(4) the dye is stable during the production of the photo 
graphic material and during the storage of the produced 
photographic material. From these points of view, for 
example, oxonol-type dyes, and azo-type dyes are 
useful, and they are used in actual practice. 

Generally most photographs used in the final form are 
images printed on photographic paper, and recently in 
particular the use of color photographic paper has become 
dominant. Although the sharpness of color images obtained 
as final items is, of course, largely dependent on the perfor 
mance of the color negative film used, the sharpness of the 
color photographic paper on which the printing will be done 
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also has a similarly large influence. That is, it can be said 
that, among performances required for color photographic 
paper, high sharpness is a very important item. For color 
photographic paper, since the reflective base has photo 
graphic emulsion layers thereon, it is possible to greatly 
enhance sharpness by preventing the irradiation mentioned 
above. 
As can be understood from the above description, the 

market demand for photographic materials that can be 
processed rapidly and are high in sharpness is very strong. 
To meet this demand, one of the most important themes is 
that enhancement of the performance of silver halide pho 
tographic materials that have a photographic emulsion layer 
containing a silver chlorobromide emulsion or a silver 
chloride emulsion and a dye. 

However, photographic materials having such a photo 
graphic emulsion layer highly change in sensitivity due to a 
change in humidity when exposed, and in many cases the 
color reproduction of a color image is remarkably deterio 
rated. 

SUMMARY OF THE INVENTION 

As is apparent from the above description, an object of the 
present invention is to provide a silver halide photographic 
material that is excellent in rapid processability, low in 
fogging, and high in sensitivity and contrast. 

Another object of the present invention is to provide a 
silver halide photographic material excellent in sharpness 
and low in sensitivity due to a change in humidity when 
exposed. 
A further object of the present invention is to provide a 

silver halide photographic material especially suitable for a 
color photographic paper that is excellent in rapid process 
ability and sharpness, low in fogging, and low in the change 
in sensitivity due to a change in humidity when exposed, and 
high in sensitivity and contrast. 

Other and further objects, features, and advantages of the 
invention will appear more evident from the following 
description. 

DETALED DESCRIPTION OF THE 
INVENTION 

According to a preferred embodiment of the present 
invention, there is provided a silver halide photographic 
material having on a base at least one photosensitive emul 
sion layer containing a silver halide photographic emulsion, 
wherein said silver halide photographic emulsion comprises 
silver chlorobromide or silver chloride substantially free 
from silveriodide, and the step of preparing the silverhalide 
photographic emulsion which comprises forming silver 
halide grains in the presence of a hydrophilic colloid, 
physical ripening, desalting, and chemical ripening, and in 
which a photographic spectral-sensitizing dye is added after 
the addition of at least 85 wt.% of a soluble silver salt 
solution, required for formation of silver halide grains, but 
before the desalting step. 

According to another preferred embodiment of the present 
invention is the above-mentioned silver halide photographic 
material wherein the photographic material contains a layer 
on the base having at least one of the compounds represented 
by the formula (), (II), or (III): 
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OC G=L--L=LC C - OH Formula (I) f 
w w 
W w S. Z. - a 22- - 

wherein Z and Z’, which may be the same or different, each 
represent a group of nonmetal atoms required to form a 
heterocyclic ring, L represents a methine group, in which L 
and L. may connect each other to form a ring, and n is 0, 1, 
or 2. 
The heterocyclic rings formed by a group of nonmetal 

atoms represented by Z' and Z are preferably 5- or 6-mem 
bered rings, which may be single rings or condensed rings, 
and examples of the heterocyclic rings include a 5-pyra 
Zolone ring, barbituric acid, isooxazolone, thiobarbituric 
acid, rhodanine, imidazopyridine, pyrazolopyridine, and 
pyrrolidone, which may have a substituent. 

Preferably the heterocyclic ring formed by Z or Z” is 
barbituric acid or a 5-pyrazolone ring that has at least one 
sulfonic acid group or carboxylic acid group. Oxonol dyes 
having a pyrazolone nucleus or a barbituric acid nucleus are 
described, for example, in British Patent Nos. 506,385, 
1,177,429, 1,311,884, 1,338,799, 1,385,371, 1467,214, 
1,433,102, and 1,553,516, Japanese Patent Application 
(OPI) Nos. 85130/1973, 114420/1984, 161233/1980, and 
111640/1984, and U.S. Pat. Nos. 3,247,127, 3,469,985, and 
4,078,933. 
The methine group represented by L. may have a substitu 

ent (e.g., an alkyl group preferably having 1 to 4 carbon 
atoms such as methyl or ethyl, an aryl group preferably 
having 6 to 10 carbon atoms such as phenyl, and a halogen 
atom such as chlorine), and the LS may join together to form 
a ring (e.g. 4,4-dimethyl-1-cyclohexene). 

R O R Formula (II) 

R R2 

R6 COO R 
R5 O R 

wherein R', R, R and R, which may be the same or 
different, each represent a hydrogen atom, a hydroxy group, 
an alkoxy group preferably having 1 to 4 carbon atoms, an 
aryloxy group preferably having 6 to 10 carbon atoms, a 
carbamoyl group, or an amino group 

in which RandR" which may be the same or different, each 
represent a hydrogen atom, an aryl group preferably having 
6 to 10 carbon atoms, or an alkyl group preferably having 1 
to 4 carbon atoms, 
R, R, R, and R', which may be the same or different 

each represent a hydrogen atom, a sulfonic acid group, a 
carboxyl group, an aryl group preferably having 6 to 10 
carbon atoms or alkyl group preferably having 1 to 4 carbon 
atOS. 
R,R,R,R, R and R" have at least one sulfonic acid 

group or carboxylic acid group when they represent an alkyl 
group or aryl group. Formula (III) 
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, - - - - - - w - - - - - - - - w (A) 

X- 1F 2- ={ 
R"-N-ECH-CH; = -- 

(x) 

- - - - - - w - - - - - - - - - w (B) 

: X- = -( 
wherein R'' and R', which may be the same or different, 
each represent a substituted or unsubstituted alkyl group 
preferably having 1 to 8 carbon atoms, 

L., L, and L, which may be the same or different, each 
represent a substituted or unsubstituted methine group, as 
mentioned above, m is 0, 1, 2, or 3, 
L and R', La and R', L2 and L2 when m is 2, and Li 

and L when m is 3, may connect each other to form a ring, 
and preferred ring which is formed by connecting L and L, 
when m is 2, for example, is a 6-membered carbon ring. 
Z and Z, which may be the same or different, each 

represent a group of nonmetal atoms required for forming a 
substituted or unsubstituted heterocyclic 5- or 6-membered 
ring, and l and n each are 0 or 1, 
X represents an anion, and p is 1 or 2, provided that if 

the compound forms an inner salt, p is 1. 
Details of the above cyanine dyes are described, for 

example, in U.S. Pat. Nos. 2,843,486 and 3,294,539. 
According to conventional techniques, generally, spectral 

sensitizing dyes are added to an emulsion that has been 
chemically sensitized before the emulsion is applied. How 
ever, the effect of the present invention cannot be obtained 
that way. For example, in U.S. Pat. No. 4,425,426, a method 
is disclosed wherein a spectral sensitizing dye is added 
immediately before the start of chemical sensitization or 
during chemical sensitization. However, even if this method 
is followed, the effect of the present invention cannot be 
obtained. Further, U.S. Pat. Nos. 2,735,766, 3,628,960, 
4,183,756, and 4,225,666 disclose methods wherein spectral 
sensitizing dyes are added to emulsions before the comple 
tion of formation of silver halide grains. Of these, particu 
larly U.S. Pat. Nos. 4,183,756 and 4,225,666 describe that 
by adding a spectral-sensitizing dye to an emulsion after the 
formation of stable nuclei in the formation of silver halide 
grains, but before the addition of 85 wt.% of a silver salt 
solution, enhancement of the photographic sensitivity and 
enhancement of adsorption of the spectral-sensitizing dye 
onto the silverhalide grains can be achieved. However, such 
an addition method is troublesome, and it was furthermore 
found that there is a problem in that the size distribution and 
the form of the silver halide grains formed vary remarkably, 
which blemishes the photographic performance of the result 
ing emulsion. 

In any rate, the effect of the present invention, that by 
adding a spectral-sensitizing dye to an emulsion after the 
addition of at least 85 wt.% of a soluble silver salt solution 
but during the formation of silver halide grains, a silver 
chlorobromide emulsion having a higher silver chloride 
content (95 mol % or more) can be provided with high 
sensitivity and that fogging can be remarkably decreased, is 
a new finding that could not be entirely expected from prior 
known publications. 

In the present invention, in the preparation of silverhalide 
emulsion grains, it is required to add a spectral-sensitizing 
dye after the addition of at least 85 wt.% of a soluble silver 
salt solution, but during the time silver halide grains are 
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6 
being formed. If the spectral-sensitizing dye is added earlier 
than that, it causes problems such as, for example, that the 
shape of the silver halide grains becomes irregular and the 
grain size distribution becomes wide. Further, if the spectral 
sensitizing dye is added substantially after forming silver 
halide grains, it is not adequate because the effect of the 
present invention for providing high sensitivity is much less. 

In this specification and claims expression "during time 
silver halide grains are being formed' means a period until 
the completion of addition of the soluble silver salt solution, 
including the point immediately after the completion of 
addition. The expression "immediately after” means a time 
period of within one minute, preferably 30 seconds, after the 
completion of addition. 

Spectral-sensitizing dyes used in the present invention 
that can be mentioned include cyanine dyes, merocyanine 
dyes, composite cyanine dyes, composite merocyanine dyes, 
halopolar cyanine dyes, hemicyanine dyes, styryl dyes, and 
hemioxonol dyes. Of these, particularly preferable are cya 
nine dyes, merocyanine dyes, and composite cyanine dyes. 

Examples of the preferred cyanine dyes include those 
represented by the above-mentioned (A) and (B) in Formula 
(III). As the preferred merocyanine dyes may be mentioned 
dyes represented by the following Formula (C): 

- Z. Formula (C) 
x 

1. w 

wherein R has the same meaning as R' or R' in formula 
(A) or (B), R represents the same groups as R or 
represents a hydrogen atom, a furfuryl group, or a single 
ring-aryl group, 
Zhas the same meaning as Zor Z, Z represents a sulfur 

atom, an oxygen atom, a selenium atom, or N-Ra, wherein 
R represents a hydrogen atom, pyridyl group, a phenyl 
group, a substituted phenyl group, or an aliphatic hydrocar 
bon group having carbon atoms of 8 or less, which may 
contain an oxygen atom, a sulfur atom or a nitrogen atom in 
the carbon chain and may have a substituent, 
L and L has the same meaning as L., L or L, and In 

is 0, 1, or 2. 
Examples of the sensitizing dyes employed in the present 

invention include the dyes represented by formula (IV), (V), 
(VI), (VII), (VIII) or (IX). 
Formula (IV) is as follows: 

wa IV Z11 Ria R4 Ris R16 - 7%. , (IV) y f 

N-R12 CECH-CEC-C-C-C 

wherein Z represents an atomic group necessary to form a 
benzoxazole nucleus, a naphthoxazole nucleus, a benzothia 
zole nucleus, a naphthothiazole nucleus, a dihydronaph 
thothiazole nucleus, a benzoselenazole nucleus, a naph 
thoselenazole nucleus, a dihydronaphthoselenazole nucleus; 
Z represents an atomic group necessary to form a ben 
zothiazole nucleus, a naphthothiazole nucleus, a dihy 
dronaphthothiazole nucleus, a benzoselenazole nucleus, a 
naphthoselenazole nucleus or a dihydronaphthoselenazole 
nucleus; with the proviso that the nitrogen-containing het 
erocyclic nuclei represented by Z, and Z may optionally 
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have one or more substituents. 
Preferred examples of the substituents on Z and Z 

include a lower alkyl group (more preferably an alkyl group 
having 6 or less carbon atoms), a lower alkoxy group (more 
preferably an alkoxy group having 6 or less carbon atoms), 
a chlorine atom, a lower alkoxycarbonyl group (more pref 
erably an alkoxycarbonyl group having 5 or less carbon 
atoms), an optionally substituted phenyl group (e.g., a 
phenyl group, a tolyl group, an anisyl group, a chlorophenyl 
group, etc.) or a hydroxyl group. 

Typical examples of the nitrogen-containing heterocyclic 
groups represented by Z and Z12 are, for example, a 
5-hydroxybenzoxazole group, a 5-methoxybenzoxazole 
group, a ethoxybenzoxazole group, a 5-phenylbenzoxazole 
group, a 5,6-dimethylbenzoxazole group, a 5-methyl-6- 
methoxybenzoxazole group, a 6-ethoxy-5-hydrobenzox 
azole group, a naphthol,2-d) oxazole group, a naphtho2, 
3-dioxazole group, a naphtho2,1-d) oxazole group, a 
5-methyl benzothiazole group, a 5-methoxybenzothiazole 
group, a 5-ethylbenzothiazole group, a 5,p-tolylbenzothiaz 
ole group, a 6-methyl benzothiazole group, a 6-ethylben 
zothiazole group, a 6-butylbenzothiazole group, a 6-meth 
oxybenzothiazole group, a 6-butoxybenzothiazole group, a 
5,6-dimethylbenzothiazole group, a 5,6-dimethoxyben 
zothiazole group, a 5-hydroxy-6-methyl benzothiazole 
group, a 5-ethoxycarbonylbenzothiazole group, a 5-chlo 
robenzothiazole group, 5-5-chloro-6-methylbenzothiazole 
group, "a naphtho- 1,2-dthiazole group, a naphtho2,1-d 
thiazole group, a 5-methylnaphtho2,1-dthiazole group, an 
8,9-dihydronaphtho- 1,2-dthiazole group, an 8-methox 
ynaphtho 1,2-dthiazole group, a benzothiazole group, a 
benzoselenazole group, a 5-methoxybenzoselenazole group, 
a 6-methylbenzoselenazole group, a 5-methoxybenzoselena 
Zole group, a 6-methoxybenzoselenazole group, a 5,6-dim- . 
ethylbehzoselenazole group, a 5-ethoxy-6-methylbenzose 
lenazole group, a 5-hydroxy-6-methylbenzoselenazole 
group, a naphtho1,2-diselenazole group, a naphtho2,1-d) 
selenazole group, etc. 
RandR in formula (IV) may be the same or different, 

and each represents an alkyl group or alkenyl group which 
has 10 or less carbon atoms and which can optionally be 
substituted. Suitable substituents on the alkyl or alkenyl 
group include, for example, a sulfo group and an alkoxy 
group having 6 or less carbon atoms, a halogen atom, a 
hydroxyl group, an optionally substituted aryl group having 
8 or less carbon atoms (e.g., a phenyl group, a furyl group, 
a thienyl group, atolyl group, ap-butylphenyl group, a xylyl 
group, an anisyl group, a sulfophenyl group, a hydroxyphe 
nyl group, a carboxyphenyl group, a chlorophenyl group, 
etc.), a phenoxy group which has 8 or less carbon atoms and 
which may optionally be substituted (for example, by one or 
more substituents selected from a fluorine atom, a chlorine 
atom, a sulfo group, a hydroxyl group, a carboxyl group, an 
alkoxycarbonyl group,-an alkyl group, an alkoxy group, 
etc.), an acyl group having 8 or less carbon atoms (e.g., a 
phenylsulfonyl group, a tosyl group, a methylsulfonyl 
group, a benzoyl group, an acetyl group, a propionyl group, 
etc.), an alkoxycarbonyl group having 6 or less carbon 
atoms, a carboxyl group, etc. 
Ra and Rs in formula (IV) each represents a hydrogen 

atom. Alternatively, R may be linked with Rs to form a 5 
or 6-membered ring. When R is linked with Rs to form a 
5- or 6-membered ring, R represents a hydrogen atom. 
Alternatively, when Ra and Rs both are hydrogen atom, 
R represents an alkyl group having 4 or less carbon atoms 
or a phenylalkyl group having 10 or less carbon atoms. 
More preferably, R represents a hydrogen atom, R is 

linked with Rs to form a 5- or 6-membered ring; or Ra and 
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8 
Rs both are hydrogen atoms, and R4 represents an alkyl 
group having 4 or less carbon atoms or a benzyl group. 
R represents a hydrogen atom or may be linked with R2 

to form a 5- or 6-membered carbon ring. 
Among the nitrogen-containing heterocyclic nucleus 

forming atomic groups represented by Z, more preferred 
heterocyclic nuclei are napthoxazoles, benzothiazoles hav 
ing at least one electron-donating group with a negative 
Hammett's op value, dihydronaphthothiazoles, naphthothia 
zoles and benzoselenazoles. 
X, in formula (IV) represents an acid anion residue; 

and m represents 0 or 1, and when the compound of 
formula (IV) is an internal salt, m is 0. 

Formula (V) is as follows: 

(V) 

V22 

Z21 V23 

N W24 
R22 V25 

(X2), 
wherein 

Z represents a sulfur atom or a selenium atom; 
R and R2 have the same definition as R or R2 in 

formula (IV); with the proviso that at least one of them 
must contain a sulfo group or a carboxyl group; 

R represents a hydrogen atom or a lower alkyl group 
having 4 or less carbon atoms; 

V represents a hydrogen atom, an alkyl group having 6 
or less carbon atoms, an alkoxy group having 6 or less 
carbon atoms, a fluorine atom or a hydroxyl group; 

V and Vas each represents a hydrogen atom; 
V represents a hydrogen atom, a lower alkyl group 

(preferably an alkyl group having 6 or less carbon 
atoms), a lower alkoxy group (preferably an alkoxy 
group having 6 or less carbon atoms) or a hydroxyl 
group; 

V represents a hydrogen atom, a lower alkyl group 
(preferably an alkyl group having 6 or less carbon 
atoms), a lower alkoxy group (preferably an alkoxy 
group having 6 or less carbon atoms), a chlorine atom, 
a lower alkoxycarbonyl group, an optionally substi 
tuted phenyl group (e.g., a phenyl group, a tolyl group, 
an anisyl group, etc.) or a hydroxyl group; 

V and V2, V2 and V2, and V2 and V2s may be linked 
together to form a condensed benzene ring, which may 
be optionally substituted. Examples of suitable sub 
stituents on the condensed benzene ring include a 
chlorine atom, a lower alkyl group (preferably having 
4 or less carbon atoms), a lower alkoxy group (prefer 
ably having 4 or less carbon atoms), etc. 

The most preferred of the nitrogen-containing heterocy 
clic nuclei which contain Z, are a naphtho1,2-d) thiazole 
nucleus, a naphtho (2,1-dithiazole nucleus, a naphtho1,2- 
d)selenazole nucleus, a naphtho2,1-d)selenazole nucleus or 
benzoselenazole nuclei having at least one electron-donating 
group with a negative Hammett's op value. 

In formula (V), X2 represents an acid anion residue, 
whereas m represents 0 or 1 with the proviso that when the 
compound of formula (V) forms an internal salt, m is 0. 
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Formula (VI) is as follows: 

-Zals, s s Ras 

wherein 

Z has the same definition as Z2 in formula (IV) or Z. 
represents an atomic group capable of forming a naph 
thoxazole nucleus, and may optionally have one or 
more substituents selected from substituents referred to 
above for the nitrogen-containing heterocyclic nuclei 
represented by Z or Z in formula (TV); 

Z represents a sulfur atom, a selenium atom or 
>N-R, wherein R represents a hydrogen atom, a 
pyridyl group, a phenyl group, a substituted phenyl 
group (e.g., a tolyl group, an anisyl group, a hydrox 
yphenyl group, etc.) or an aliphatic hydrocarbon resi 
due which may contain an oxygen atom, a sulfur atom 
or a nitrogen atom in the carbon chain and which may 
be substituted By one or more substituents selected 
from a hydroxyl group, a halogen atom, an alkylami 
nocarbonyl group, an alkoxycarbonyl group and a 
phenyl group, the total number of carbon atoms in the 
aliphatic hydrocarbon residue being 8 or less; more 
preferably R represents a hydrogen atom, a phenyl 
group, a pyridyl group or an alkyl group which may 
contain an oxygen atom in the carbon chain and which 
may have a hydroxyl group; 

R has the same meaning as R or R in formula (IV); 
R has the same meaning as R or Rainformula (IV)or 
R represents a hydrogen atom, a furfuryl group or an 
optionally substituted mono-cyclic aryl group (e.g., a 
phenyl group, atolyl group, an anisyl group, a carbox 
yphenyl group, a hydroxyphenyl group, a chlorophenyl 
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group, a sulfophenyl group, a pyridyl group, a 5-me- . 
thyl-2-pyridyl group, a 5-chloro- 2-pyridyl group, a 
furyl group or a thienyl group); 

R and Rs each represents a hydrogen atom, or R and 
R may be linked together to form a 5- or 6-membered 
ring, 

R has the same meaning as R in formula (IV); 
with the proviso that at least one of R and Ra does not 

contain a sulfo group and the other is a group contain 
ing a sulfo group or a carboxyl group. 

The present invention, described in further detail below, 
thus provides a silver halide color photographic material 
which contains a high silver chloride emulsion and which 
has been spectrally sensitized by a spectral sensitizing dye 
represented by the above-mentioned general formula (IV), 
(V) or (VI), wherein the photographic material is able to be 
subjected to color-development with a color developer 
which substantially excludes benzyl alcohol and which 
contains bromide ion in an amount of about 0.002 mol/liter 
or less for a short period of time of about 2 minutes and 30 
seconds or less and then is successively processed with a 
blix solution having pH of about 6.5 or less, more preferably 
a pH of 6.0 or less, for a period of time of about 75 seconds 
or less, even possibly for a shorter period of time of 60 
seconds or less, resulting in the formation of color images. 
Formula (VII) is as follows: 
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W1 Z11 Z12 W14 (VII) 

)=CH-(. 
W12 N N W15 

v. R11 R12 V. (X11 m, 
In the above general formula (VII), Z represents an 

oxygen atom, a sulfur atom or a selenium atom. 
Z represents a sulfur atom or a selenium atom. 
R and R which may be the same or different, each 

represents an optionally substituted alkyl group or alkenyl 
group containing up to 6 carbon atoms, with at least one of 
R and R being a sulfo-substituted alkyl group. Most 
preferably, at least one of R and R represents a 3-sul 
fopropyl group, a 2-hydroxy-2-sulfopropyl group, a 3-sul 
fobutyl group, or a sulfoethyl group. Examples of suitable 
substituents include an alkoxy group containing up to 4 
carbon atoms, a halogen atom, a hydroxy group, a carban 
oyl group, a phenyl group which may be optionally substi 
tuted and which contains up to 8 carbon atoms, a carboxy 
group, a sulfo group, and an alkoxycarbonyl group contain 
ing up to 5 carbon atoms. Specific examples of R and R1 
include a methyl group, an ethyl group, a propyl group, an 
allyl group, a pentyl group, a hexyl group, a methoxyethyl 
group, an ethoxyethyl group, a phenethyl group, a 2-p- 
tolylethyl group, a 2-p-sulfophenethyl group, a 2,2,2-trif 
luoroethyl group, a 2,2,3-tetrafluoropropyl group, a carbam 
oylethyl group, a hydroxyethyl group, a 2-(2- 
hydroxyethoxy)ethyl group, a carboxymethyl group, a 
carboxyethyl group, an ethoxycarbonylmethyl group, a 
2-sulfoethyl group, a 2-chloro-3-sulfopropyl group, a 3-sul 
fopropyl group, a 2-hydroxy-3-sulfopropyl group, a 3-sul 
fobutyl group, a 4-sulfobutyl group, etc. 
When Z represents an oxygen atom, V and V each 

represents a hydrogen atom, and V represents a phenyl 
group or a phenyl group substituted by an alkyl group or an 
alkoxy group containing up to 3 carbon atoms or a chlorine 
atom (particularly preferably a phenyl group), or V and 
V, or V and V, may be linked to each other to form a 
fused benzene ring. Most preferably, V and V each 
represents a hydrogen atom, and V2 represents a phenyl 
group. 
When Z represents a sulfur atom or a selenium atom, 

V represents an alkyl group or an alkoxy group containing 
up to 4 carbon atoms or a hydrogen atom, V represents an 
alkyl group containing up to 5 carbon atoms, an alkoxy 
group containing up to 4 carbon atoms, a chlorine atom, a 
hydrogen atom, an optionally substituted phenyl group (e.g., 
a tolyl group, an anisyl group, a phenyl group, etc.) or a 
hydroxy group, and V represents a hydrogen atom, or V 
and V, or V and V, may be linked to each other to form 
a fused benzene ring. More preferably, V and V each 
represents a hydrogen atom and V represents an alkoxy 
group containing up to 4 carbon atoms, a phenyl group or a 
chlorine atom; V represents an alkoxy group or an alkyl 
group containing up to 4 carbon atoms and V12 represents a 
hydroxy group or an alkyl group containing up to 4 carbon 
atoms; or V and V are linked to each other to form a 
fused ring. 
When Z represents a selenium atom, V, V, and V 

are respectively the same as defined for V, V, and V 
in connection with the case where Z represents a selenium 
atom. When Z represents a sulfur atom and Z represents 
a selenium atom, V represents a hydrogen atom, an alkoxy 
group containing up to 4 carbon atoms or an alkyl group 
containing up to 5 carbon atoms, V represents an alkoxy 
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group containing up to 4 carbon atoms, an optionally sub 
stituted phenyl group (preferably a phenyl group; exempli 
fied by a tolyl group and an anisyl group), an alkyl group 
containing up to 4 carbon atoms, a chlorine atom or a 
hydroxy group, and V1 represents a hydrogen atom, or V. 
and Vis, or V5 and V1, may be linked to each other to form 
a fused benzene ring. 
More preferably, V and V each represents a hydrogen 

atom, and V5 represents an alkoxy group containing up to 
4 carbon atoms, a chlorine atom or a phenyl group; or Vis 
and V are linked to each other to form a fused benzene 
fing. When Z, and Z12 both represent a sulfur atom, V and 
V6 each represents a hydrogen atom and Vs represents an 
optionally substituted phenyl group (e.g., a phenyl group or 
a tolyl group), or Via represents a hydrogen atom and Vs 
and V are linked to each other to form a fused benzene 
ring. When Z represents an oxygen atom and Z repre 
sents a sulfur atom, Va and V each represents a hydrogen 
atom, and Vs represents a chlorine atom, an optionally 
Substituted phenyl group or an alkoxy group containing up 
to 4 carbon atoms, or Vs and V may be linked to each 
other to form a fused benzene ring; more preferably, V and 
V6 each represents a hydrogen atom and Vs represents a 
phenyl group, or Vs and V are linked to each other to 
form a fused benzene ring. 
X represents a counterion which is required to neutral 

ize a charge on a cyanine dye of formula (VII) or (VIII). 
Examples of these ions are a halogen ion such as Cl, Br, 
I, etc.; 

2- 2 
NO, ; SO, ; CH3 So; 

Rhodan ion, etc., as an anion; and an alkali metal ion such 
as Li', Na', K", etc.; an alkali earth metalion such as Ca", 
etc, as a cation. 
m1 represents 0 or 1 and, in the case of forming inner salt, 

m1 represents 1. 
Formula (VIII) is as follows: 

W21 Za R24 s Ris Z22 v (VIII) 
)=b-e- \+ 

W22 N N V25 
V23 R21 R22 W26 

(X2in 
In the above general formula (VIII), Z. represents an 

Oxygen aton, a sulfur atom, a selenium atom, or >N-R 
and Z22 represents an oxygen atom or >N-R7. 

R21 and R2 are the same as defined for R or R in 
general formula (VII),or R and R2, or R and Rs, may 
be linked to each other to form a 5- or 6-membered carbon 
ring. 

R23 represents a hydrogen atom when at least one of Z. 
and Z22 represents >N-R2s, or represents an ethyl group, a 
propyl group or abutyl group (preferably an ethyl group) in 
other cases. R24 and R2s each represents a hydrogen atom. 

R26 and R27 are the same as defined for R in general 
formula (VII), provided that R and R2, and R2 and R, 
do not represent a sulfo group-containing substituent at the 
same time. 
V21 represents a hydrogen atom when Z, represents an 

Oxygen atom, or represents a hydrogenatom, an alkyl group 

O 
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12 
containing up to 5 carbon atoms or an alkoxy group con 
taining up to 5 carbon atoms when Z, represents a sulfur 
atom or a selenium atom, or represents a hydrogen atom or 
a chlorine atom when Z represents >N-R 
V2 represents a hydrogen atom, an alkyl group contain 

ing up to 5 carbon atoms, an alkoxy group containing up to 
5 carbon atoms, a chlorine atom or an optionally-substituted 
phenyl group (e.g., a tolyl group, an anisyl group, a phenyl 
group, etc.), or V may be bonded to V2 or V to form a 
fused benzene ring when Z represents an oxygen atom and 
Z represents >N-R-7 (more preferably V represents an 
alkoxy group or a phenyl group, or V2 and V2, or V and 
V are linked to each other to form a fused benzene ring), 
or V2 represents an optionally substituted phenyl group 
(e.g., a tolyl group, an anisyl group, a phenyl group, etc., 
with a phenyl group being more preferable) or may be linked 
to V2 or V to form a fused benzene ring when Z, and Z. 
both represent an oxygen atom, or V2 represents a hydrogen 
atom, an alkyl group containing up to 5 carbon atoms, an 
alkoxycarbonyl group containing up to 5 carbon atoms, an 
alkoxy group containing up to 4 carbon atoms, an acylamino 
group containing up to 4 carbon atoms, a chlorine atom or 
an optionally substituted phenyl group (more preferably an 
alkyl group or an alkoxy group containing up to 4 carbon 
atoms, a chlorine atom or a phenyl group) when Z, repre 
sents a sulfur atom or a selenium atom, or may be bonded 
to V2 to form a fused benzene ring when Z, represents a 
sulfur atom. When Z represents >N-R, V2 represents 
a chlorine atom, a trifluoromethyl group, a cyano group, an 
alkylsulfonyl group containing up to 4 carbon atoms or an 
alkoxycarbonyl group containing up to 5 carbon atoms 
(preferably V represents a chlorine atom and V repre 
sents a chlorine atom, a trifluoromethyl group or a cyano 
group when Z represents >N-R). 
V2 represents a hydrogen atom when Z. represents an 

oxygen atom, or represents a hydrogen atom or a chlorine 
atom when Z represents >N-R7. 
V2s represents an alkoxy group containing up to 4 carbon 

atoms, a chlorine atom or an optionally substituted phenyl 
group (e.g., an anisyl group, a tolyl group, a phenyl group, 
etc.) or may be bonded to V2 or V2 to form a fused benzene 
ring when Z2 represents an oxygen atom and, more pref 
erably an alkoxy group containing up to 4 carbon atoms, a 
phenyl group or is preferably bonded to V or V to form 
a fused benzene ring when Z21 represents >N-R, or V. 
preferably represents a phenyl group or is preferably bonded 
to V2 or V2 to form a fused benzene ring when Z. 
represents an oxygen atom, a sulfur atom or a selenium 
atom. When Z represents >N-R, V2s represents a 
chlorine atom, a trifluoromethyl group, a cyano group, an 
alkylsulfonyl group containing up to 4 carbon atoms or a 
carboxyalkyl group containing up to 5 carbon atoms. Par 
ticularly preferably, Va represents a chlorine atom, and Vs 
represents a chlorine atom, a trifluoromethyl group or a 
cyano group. 
V2 represents a hydrogen atom. 
X represents a counterion which is required to neutral 

ize a charge on a cyanine dye of formula (VII) or (VIII). 
Examples of these ions are a halogen ion such as Cl, Br, 
I, etc.; 

NO; ; SO; CH, so; 

Rhodan ion, etc., as an anion; and an alkali metal ion such 
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as Li", Na', K", etc.; an alkali earth metalion such as Ca', 
etc, as a cation. 
m represents 0 or 1 and, when an inner salt is formed, 

m represents 0. 
Formula (IX) is as follows: 

--Z31 R33 Q31 
1 w y 

R31-N-e-CH=CH-C==CH-C=C CES 
V A 
C 

// 

(IX) 

-N 
V 

O R32 

In the above general formula (IX), Z represents atoms 
forming a heterocyclic nucleus of thiazoline, thiazole, ben 
zothiazole, naphthothiazole, selenazoline, selenazole, ben 
Zoselenazole, naphthoselenazole, benzimidazole, naph 
thoimidazole, oxazole, benzoxazole, naphthoxazole, or 
pyridine, with the heterocyclic nucleus being optionally 
substituted. When Z, represents &toms forming a benz 
imidazole nucleus or a naphthoimidazole nucleus, substitu 
ents for the nitrogen atom at the 1-position other than R 
include those illustrated for R or R of general formula 
(VII) described above. Substituents in the fused benzene 
ring of benzimidazole include, for example, a chlorine atom, 
a cyano group, an alkoxycarbonyl group containing up to 5 
carbon atoms, an alkylsulfonyl group containing up to 4 
carbon atoms or a trifluoromethyl group. Particularly pref 
erably, the benzimidazole nucleus is substituted by a chlo 
rine atom at the 5-position and by a cyano group, a chlorine 
atom or a trifluoromethyl group at the 6-position. Substitu 
ents for heterocyclic nuclei other than the benzimidazole 
nucleus, selenazoline nucleus, and , thiazoline nucleus 
include an optionally substituted alkyl group containing a 
total of up to 8 carbon atoms (examples of the substituents 
being a hydroxy group, a chlorine atom, a fluorine atom, an 
alkoxy group, a carboxy group, an alkoxycarbonyl group, a 
phenyl group or a substituted phenyl group), a hydroxy 
group, an alkoxycarbonyl group containing up to 5 carbon 
atoms, a halogen atom, a carboxy group, a furyl group, a 
thienyl group, a pyridyl group, a phenyl group or a substi 
tuted phenyl group (e.g., a tolyl group, an anisyl group, a 
chlorophenyl group, etc.). Substituents for the selenazoline 
nucleus or thiazoline nucleus include an alkyl group con 
taining up to 6 carbon atoms, a hydroxyalkyl or alkoxycar 
bonylalkyl group containing up to 5 carbon atoms, etc. 
R is the same as defined above for R or R2 in general 

formula (VEI). 
R is the same as defined above for R or Ringeneral 

formula (VII), or represents a hydrogen atom, a furfuryl 

O O 

)=CH 
N N 

CHs (CH2)2SO4 

O 
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14 
group or an optionally substituted aryl group (e.g., a phenyl 
group, a tolyl group, an anisyl group, a carboxyphenyl 
group, a hydroxyphenyl group, a chlorophenyl group, a 
sulfophenyl group, a pyridyl group, a 5-methyl-2-pyridyl 
group, a 5-chloro-2-pyridyl group, a thienyl group, a furyl 
group, etc.), provided that at least one of R and R. 
represents a substituent having a sulfo or carboxy group and 
the other represents a substituent having no sulfo group. 
R represents a hydrogen atom, an alkyl group contain 

ing up to 5 carbon atoms, a phenethyl group, a phenyl group 
or a 2-carboxyphenyl group, more preferably a hydrogen 
atom, a methyl group or an ethyl group. 
Q represents an oxygen atom, a sulfur atom, a selenium 

atom or >N-R, provided that, when Z represents atoms 
forming a thiazoline, selenazoline or oxazole nucleus, Q 
preferably represents a sulfur atom, a selenium atom or 
>N-R 
R represents a hydrogen atom, apyridyl group, a phenyl 

group, a substituted phenyl group (e.g., a tolyl group, an 
anisyl group, etc.), or an aliphatic hydrocarbyl group option 
ally containing an oxygen atom, a sulfur atom or a nitrogen 
atom in the carbon chain, optionally having a substituent or 
substituents, and containing a total of up to 8 carbon atoms. 
k represents 0 or 1, and n represents 0 or 1. 
When n represents 1 and Z represents atoms forming a 

pyridine nucleus, Q represents an oxygen atom. 
Although the amount of these spectral sensitizing dyes to 

be added may vary within a wide range depending on the 
particular case, preferably the amount is in the range of 
1.0x10 to 1.0x10 per mol of a silver halide, more 
preferably in the range of 1.0x10 to 1.0x10. 
To add these spectral sensitizing dyes in the step of the 

preparation of the emulsion, usual methods can be followed. 
That is, the dye used is dissolved in a suitable organic 
solvent (e.g., methanol, ethanol, and ethyl acetate) to form 
a solution having a suitable concentration, and the solution 
may be added to the emulsion. Alternatively, the dye used 
can be added as an aqueous dispersion formed by, for 
example, dispersing the dye into an aqueous solution using, 
for example, a surface-active agent, or by dispersing the dye 
into an aqueous gelatin solution having a suitable concen 
tration. 

Specific examples of the spectral sensitizing dyes that can 
be used in the present invention are shown below, but the 
invention is not limited to them: 

S 

O O S-2 

N N O (GH). (GH). O so SOHN(CH5)3 
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-continued 
CH3 S (H, S CH3 S-26 

ECH-CHC-CHECH \e 

CH3 N N 
(CH2)2 (CH2)4 

SO 

CH3 CH3 S-27 

S Ps S 
)=CH-C S1 CCH \9 

N N 
C2H5 C2H5 

e 

S-28 

". S 
cS CH3 N ) 

O N 

(CH)soH 25 
N(C2H5)3 

S CH: S S-29 

)=CH-CH=b-CH= ) ES 
CH3 N 

n-C5H11 O N 
CHCOOK 

C2H5 S-30 
Cl 

(D/ CHCH-raNH 

C N 
C2H5 e Cl 

In the present invention, known spectral sensitizing dyes 
can be used, and these compounds can be easily synthesized 
by referring to methods described by F. M. Hamer in 
“Heterocyclic Compounds-Cyanine Dyes and Related Com 
pounds', Chapter 5, pages 116 to 147 (John Wiley and Sons, 
1964), by D. M. Sturmer in “Heterocyclic Compounds 
Special Topics in Heterocyclic Chemistry”, Chapter 8, Sec 
tion 5, pages 482 to 515 (John Wiley and Sons, 1977), in 
Japanese Patent Publication Nos. 13823/1968, 16589/1969, 
9966/1973, and 4936/1968, and in Japanese Patent Appli 
cation (OPI) No. 82416/1977. 
The silver halide emulsion that can be applied to the 

present invention comprises silver chloride or silver chlo 
robromide substantially free from silveriodide. The descrip 
tion of "substantially free from silver iodide' means that the 
content of silveriodide is 3 mol% or less, preferably 1 mol 
% or less, more preferably nil. Preferable halogen compo 
sitions are those having a silver chloride content of 30 mol 
% or over, more preferably 80 mol % or over, and most 
preferably 95 mol % or over. The silver halide grains 
contained in the emulsion may have the so-called layered 
type structure that is made up of layers whose inner halogen 
composition is different from the surface halogen composi 
tion, or a multi-layer structure wherein portions whose 
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halogen compositions are different are joined, or they may 
be ones wherein the halogen composition is present uni 
formly throughout the grains. These silverhalide grains may 
be present as a mixture. 
The average size of the silver halide grains for use in the 

present invention, expressed in terms of the average circle 
diameter having an area equal to the projected grain, is 
preferably 2.0 um or less and larger than 0.1 um, more 
preferably 1.0 um or less and larger than 0.15 um. Although 
the distribution of grain size is not restricted, a silver halide 
emulsion of excellent monodispersability is preferable. That 
is, the value obtained by dividing the standard deviation of 
statistics calculated from the curve of the size distribution by 
the average grain size (the deviation coefficient) is prefer 
ably 0.22 or less, more preferably 0.15 or less. In order to 
realize the gradation desired for the photographic material, 
two or more monodisperse silver halide emulsions (prefer 
ably having the above-mentioned deviation coefficient) dif 
ferent in grain size may be mixed in a single layer, or they 
may be coated as different layers having essentially the same 
color sensitivity. 
The silver halide photographic emulsion for use in this 

invention may be a mixed emulsion each having the grain 
size distribution of 0.15 or less in terms of the deviation 
coefficient. 
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Although the silver halide grains for use in this invention 
may have any shape, grains which have a regular crystal 
structure, such as cubic, hexahedral, rohmbic dodecahedral, 
or tetradecahedral, are preferable. Silver grains may be used 
which form a latent image primary on the grain surface, or 
which form a latent image primary in the interior of the 
grains. 
The photographic emulsion for use in this invention can 

be prepared by processes described in P. Glafkides, "Chimie 
et Physique Photographique" (Paul Montel, 1967), G. F. 
Duffin, "Photographic Emulsion Chemistry” (The Focal 
Press, 1966), W. L. Zelikman et al., "Making and Coating 
Photographic Emulsions' (The Focal Press, 1964), etc. Any 
one of an acidic process, a neutral process, and an ammo 
niacal process can be used. As a means of reacting a soluble 
silver salt with a soluble halide salt, any of the single jet 
method, double jet method, or a combination thereof may be 
employed. 
A process of forming grains in the presence of excess 

silver ion (the so-called reversal mixing process) can be 
employed as well. As one type of double jet method, the 
"controlled double jet" process can be employed, wherein 
the pag in the liquid phase of the silver halide formation is 
kept constant. This process provides a silverhalide emulsion 
containing regular silver halide grains having an approxi 
mately monodisperse particle size. 

During formation or physical ripening of the silver halide 
grains, cadmium salts, zinc salts, lead salts, thallium salts, 
iridium salts or complex salts thereof, rhodium salts or 
complex salts thereof, iron salts or complex salts thereof, 
etc., may also be present. 

Precipitation, physical ripening, and chemical ripening 
can be carried out in the presence of conventional silver 
halide solvents (e.g., ammonia, potassium thiocyanate, thio 
ethers, and thiones described in U.S. Pat. No. 3,271,157, 
Japanese Patent Application (OPI) Nos. 12360/1976, 82408/ 
1978, 144319/1978, 100717/1979, and 155828/1979). 
Removing of the soluble salts from the emulsions after 

OH pH: 
Cl NHCOCH (t)C5H11 

CH (t)C5H11 

Cl 

OH phs 
C NHCOCH (t)C5H1 

C2H5 (t)C5H1 

C 

OH CH 
C NHCOCH (t)C5H1 

CH5 (t)C5H11 
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22 
physical ripening can be achieved by noodle washing, 
flocculation precipitation, ultrafiltration, etc. 

For the preparation of the silver halide emulsion used in 
the present invention, sulfur sensitization using active gela 
tin or sulfur-containing compounds capable of reacting with 
silver (e.g., thiosulfates, thioureas, mercapto compounds, 
rhodanines, etc.), reduction sensitization using a reductive 
substance (e.g., stannous salts, amines, hydrazine deriva 
tives, formamidinesulfinic acid, silane compounds, etc.), and 
noble metal sensitization using noble metal compounds 
(e.g., complex salts of the Group VIII metals such as Pt, Ir, 
Pd, Rh, Fe, etc., as well as gold complex salts) can be 
employed alone or in combination. 

In the preferred embodiment of the present invention, the 
photographic materials comprise a substrate having thereon 
at least one red-sensitive emulsion layer, at least one green 
sensitive emulsion layer, and at least one blue-sensitive 
emulsion layer. The order of these layers may be optionally 
selected as the case demands. The preferable order of layers 
from the substrate side is red-sensitive, green-sensitive, and 
blue-sensitive, or green-sensitive, red-sensitive, and blue 
sensitive. Each of the above-mentioned emulsion layers may 
consist of two or more layers which have different sensitiv 
ity, and a non-photosensitive layer may exist between two or 
more emulsion layers that have the same sensitivity. Usually, 
for the formation of a color image, the red-sensitive layer 
contains a non-diffusible cyan-forming coupler, the green 
sensitive layer contains a non-diffusible magenta-forming 
coupler, and the blue-sensitive layer contains a non-diffus 
ible yellow-forming coupler, but another combination may 
be employed if needed. Concerning the cyan, magenta, and 
yellow couplers to be used preferably in the present inven 
tion, compounds can be mentioned, for example, as are 
described on page 44 line 8 to page 81, especially the cyan 
couplers (C-1) to (C-46), the magenta couplers (M-1) to 
(M-20), and the yellow couplers (Y-1) to (Y-8) on pages 57 
to 81, of Japanese Patent Application No. 39825/1987. More 
specifically, the following compounds can be mentioned. 

Preferred examples of cyan coupler are shown below. 

(C-1) 

(C-2) 

(C-3) 
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-continued 
Cl (Y-8) 

CH3 

CH-i-cochcoNH 
dri, 

o=c 1Y c=o NHSO2C6H33 

)- 
Cl (Y-9) 

CH3 

CH-i-cochcoNH C5H11(t) 
de, 

o=c 1Y c=o NHCO(CH2)3 C5H1(t) 
\- 

V al-() 
C (Y-10) 

CH3 

CH-i-cochcon: 
ch, 

NHSO2C12H25 

COOC3H7(i) 

Cl (Y-11) 
CH3 

CH-E-COCHCON: C5H(t) 
ch, () 

NHCO(CH2)3 C5H11(t) 

SO2 

OCH2 

55 

Together with the above couplers, monopolymers or 
copolymers described in the above-mentioned Japanese 
Patent Application No. 39825/1987, which consist of at least 
one type of repeating units having no acid group on the main 
chain or the side chain and which are insoluble in water and 
soluble in organic solvents, can also be used, and/or high 
boiling organic solvents can be used independently. Detailed 
explanation and specific examples of high-boiling solvents 
are described in the above-mentioned Japanese Patent Appli 
cation No. 39825/1987, pages 82 to 96. 
To enhance the effect of improving dye stability and 

improving the color-forming property, it is preferable to 
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additionally use compounds represented by general formu 
lae (A) to (C), described in the above-mentioned Japanese 
Patent Application No. 39825/1987, pages 99 to 101, and 
more specifically compounds selected from compounds 
(X-1) to (X-19), described therein on pages 101 to 105. 
The photographic material according to the present inven 

tion may have auxiliary layers, such as protective layers, 
intermediate layers, filter layers, antihalation layers, backing 
layers, etc., if necessary, in addition to the silver halide 
emulsion layers. 
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As a binder or protective colloid to be used in the present 
invention, it is beneficial to use gelatin, but a hydrophilic 
colloid other than gelatin can be used. 
As a substrate for use in the present invention, a trans 

parent base may be used, but the preferable substrate is a 
reflective base, such as, for example, baryta paper, polyeth 
ylene-coated paper, polypropylene synthetic paper, or a 
transparent base having a reflective layer or combined with 
a reflective material, such as, for example, glass plate, vinyl 
chloride resin, cellulose acetate, cellulose nitrate, film of 
polyesters such as polyethylene terephthalate, polyamide 
film, polycarbonate film, and polystyrene film. These sub 
strates can be suitably selected according to the application. 
For the development processing of the photographic 

material according to the present invention, a conventional 
black and white developing solution (such as described in 
"Shashinkagaku' by Shinichi Kikuchi, Chapter 7 to Chapter 
11 of Kyoritsu-shisho), and a developing solution for use in 
a color-forming method, diffusion transfer method and sil 
ver-dye bleaching method (Chapter 11 to Chapter 16 of "The 
Theory of Photographic Process" by T. H. James, 4th 
Edition) can be used. 
The color-developing solution suitable for use in the 

present invention will be described below in detail. 
With respect to color developing solutions used in devel 

opment processing of the photographic materials of the 
present invention, reference will be made to Japanese Patent 
Application No. 253716/1986, page 71, line 4 to page 72, 
line 9. 
The color-developing solution used in the present inven 

tion contains an ordinary aromatic primary amine color 
developing agent. Preferred examples of aromatic primary 
amine color-developing agents are p-phenylenediamine 
derivatives. Representative examples are given below, but 
they are not meant to limit the present invention: 

D-1: N,N-diethyl-p-phenylenediamine 
D-2: 2-amino-5-diethylaminotoluene 
D-3: 2-amino-5-(N-ethyl-N-laurylamino)toluene 
D-4: 4-N-ethyl-N-(f-hydroxylethyl)aminoaniline 
D-5: 2-methyl-4-N-ethyl-N-(B-hydroxyethyl)amino) 

aniline 
D-6: 4-amino-3-methyl-N-ethyl-N-B-(methanesulfona 

mido)ethyl)-aniline 
D-7: N-(2-amino-5-diethylaminophenylethyl 

)methanesulfonamide 
D-8: N,N-dimethyl-p-phenylenediamine 
D-9: 4-amino-3-methyl-N-ethyl-N-methoxyethylaniline 
D-10: 4-amino-3-methyl-N-ethyl-N-B-ethoxyethylaniline 
D-11: 4-amino-3-methyl-N-ethyl-N-B-butoxyethylaniline 
Of the above-mentioned p-phenylenediamine derivatives, 

4-amino-3-methyl-N-ethyl-N-B-(methanesulfonamido)et 
hyl)-aniline (exemplified compound D-6) is particularly 
preferable. 

These p-phenylenediamine derivatives may be in the form 
of salts such as sulfates, hydrochlorides, sulfites, and p-tolu 
enesulfonates. The amount of aromatic primary amine 
developing agent to be used is about 0.1 g to about 20 g, 
preferably about 0.5 g to about 10g, per liter of developer. 

Generally, the pH of the developing solution of the 
present invention is 9.0 to 12.5, preferably 9.0 to 12.0, and 
more preferably 9.8 to 11.5. Details of additives such as 
preservative, buffer, chelating agent, development acceler 
ater, anti-fogging agent and brightening agent and the 
amount of them to be added to the color developing solution 
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38 
are described in Japanese Patent Application (OPI) No. 
63526/1987. Further, it is preferable that the color-develop 
ing solution of the present invention is substantially free 
from benzyl alcohol. 
The processing temperature using the color-developing 

solution is between 20 to 50° C., preferably 30 to 40° C. 
The processing time is between 20 sec. to 5 min., preferably 
30 sec. to 2 min. It is preferable to use a smaller amount of 
replenisher, generally 20 to 600 ml, preferably 50 to 300 ml, 
and more preferably 100 to 200 ml, per m of the photo 
graphic material. 

Generally, the photographic emulsion layer, after color 
development, is subjected to bleaching processing. Bleach 
ing processing may be effected together with fixing process 
ing as a one-bath bleach-fixing, or it may be effected 
separately from the fixing processing. Further, to quicken the 
processing, bleach-fixing processing may be effected after 
bleaching processing or fixing processing. Generally, the 
bleaching solution or the bleach-fixing solution of the 
present invention may use, as a bleaching agent, an ami 
nopolycarboxylic acid iron complex salt. As additives to be 
used in the bleaching solution or the bleach-fix solution, use 
can be made of various compounds described in Japanese 
Patent Application (OPI) No. 215272/1987 (from the right 
lower column of page 6 to the right lower column of page 
8). After the desilvering step (bleach-fixing or fixing), pro 
cessing such as washing and/or stabilizing is effected. As the 
washing water or stabilizing solution, use can be made of 
water that has been softened. For softening water can be 
mentioned a method that uses a reverse osmosis apparatus or 
ion exchange resins described in Japanese Patent Applica 
tion (OPI) No. 28838/1987. As a specified method of these, 
it is preferable to use a method described in Japanese Patent 
Application (OPI) No. 28838/1987. 

Further, as additives used in washing and stabilizing steps, 
use can be made of various compounds described in Japa 
nese Patent Application (OPI) No. 215272/1987 (from the 
right lower column of page 8 to the right upper column of 
page 10). 

In each processing step, the smaller the amount of the 
replenishing solution, the more preferable. Preferably the 
amount of the replenishing solution is 0.1 to 50 times, more 
preferably 3 to 30 times, the amount of the carried-over from 
the previous bath per unit area of the photographic material. 
The photographic materials of the present invention are 

not only useful for photographic paper, particularly color 
photographic paper, but they also can be used for all types 
of other silver halide photographic materials. 

For example, the photographic material of the present 
invention can be used for black and white and color photo 
graphic materials for photographing, photographic materials 
for a color diffusion transfer process, photographic materials 
for a silver salt diffusion transfer process, heat development 
type photographic materials, color reversal paper, color 
reversal film for photographing, and black and white and 
color direct positive photographic materials. 
The preferable coating amount of the compounds repre 

sented by formula (I), (II), and (III) for use in the present 
invention is in the range of 1x10 to 2x 10' mol/m, 
although it is not restricted to the above range. These 
compounds represented by the formula (I), (II), and (III) 
may be added to an arbitrary hydrophilic layer on the 
substrate, for example, a silver halide emulsion layer, an 
intermediate layer, or a protective layer. 

Examples of the compound represented by formula (I), 
(II), and (II) are shown below, but the invention is not 
limited to them. 
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SOK F-III-27 

H3C 

HO 

H3C F-III-28 
CH 

KOS 

/ CHECH S CH3 
6B / 
N )- N Wr, 
CH3 N CH 

H3C CH F-III-29 
CH3 H3C 

Cl 

/ CHECH 

Ne N 
C2H5 C2H5 

C2H5OSO 

The photographic materials of the present invention are 35 
suitable for rapid processing, low in fogging, and high in -continued 
sensitivity, and gradation. CH 
The silver halide photographic materials of the present 

invention are not only high in sensitivity and gradation but 40 N 
also excellent in sharpness, and exhibit such an excellent )=s 
effect that the change in sensitivity due to change of humid 
ity when exposed is less. N 

Further, the silver halide photographic materials of the CH3 
present invention can be subjected to rapid processing, and 45 (Fourth solution) 
are excellent in color reproduction of color images. -----ana 
The invention will now be described with reference to NaC 11.0 g 

HO to make 200 ml Examples. (Fifi solution) 
50 AgNO 32 g 

HO to make 200 m 
EXAMPLE 1. (sixth solution) 

Silver halide emulsion (1) used in this example according NaCl 44.0 g 
to the invention was prepared as follows. KrCl (0.001%) 4.54 mill 

55 HO to make 600 ml 
(Seventh solution) 

(First solution) AgNO 128 g 
HO to make 600 ml 

HO 850 ml 
NaCl 3.3 g 60 
Gelatin 32 g The first solution was heated to 60° C., and the second and 
(Second solution) third solutions were added thereto. Thereafter, the fourth and 
Sulfuric acid (1 N) 24 ml fifth solutions were simultaneously added thereto over 8 
(Third solution) minutes. After a further 8 minutes had passed, the sixth and 
Silver halide solvent shown below (1%) 3 ml 65 seventh solutions were simultaneously added thereto over 10 

minutes. Five minutes later the temperature was lowered and 
desalting was effected. Then water and dispersed gelatin 
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were added and the pH was adjusted to 6.2, thereby giving 
a monodisperse cube pure silver chloride emulsion having 
an average grain size of 0.45 um and a deviation coefficient 
(a value obtained by dividing the standard deviation by the 
average grain size: s/d) of 0.08. 

In the preparation of Emulsion (1), 5 minutes before 
completion of the addition of the sixth and seventh solutions, 
a green-sensitive sensitizing dye, (a) shown below, was 
added in an amount of 40x10 mol per mol of the silver 
halide, to prepare Emulsion (2). 

(a) Green-sensitizing dye 

O O 

)- CHccC- CH=( 
N N 

(GH). (CH2)2SO4 

N 

Further, 1 minute before completion of the addition of the 
sixth and seventh solutions, by adding the green-sensitizing 
dye (a), Emulsion (3) was prepared. 

In the preparation of Emulsion (1), immediately after 
completion of the addition of the sixth and seventh solutions, 
the green-sensitizing dye (a) was added, and then desalting 
was effected to prepare Emulsion (4). 

Emulsions (1) to (4) were optimally sensitized chemically 
by adding sodium thiosulfate. In the preparation of Emul 
sion (1), after the desalting and before the addition of 
sodium thiosulfate, green-sensitizing dye (a) was added, 
thereby preparing Emulsion (5). Emulsion (5) was also 
optimally sensitized chemically by adding sodium thiosul 
fate. The grain sizes and the deviation coefficient of the 
thus-obtained Emulsions (1) to (5) are shown in Table 1. 

TABLE 1. 

Grain size (edge length) 
(in) Emulsion Deviation coefficient 

0.45 
0.44 
0.45 
0.45 
0.44 

0.08 
0.23 
0.08 
0.08 
0.07 

Then, 13.6 ml of ethyl acetate and 10.0 ml of solvent (d) 
were added to 10.0 g of magenta coupler (b) and 4.1 g of 
color-image stabilizer (c) to dissolve them, and the solution 
was emulsified and dispersed into 150 ml a 10% aqueous 
gelatin solution containing 8 ml of 10% of sodium dode 
cylbenzenesulfonate. t.1110 
The green-sensitizing dye (a) shown above was added to 

the previously-prepared Emulsion (1) in an amount of 
40x10 molper mol of the silver halide, thereby preparing 
agreen-sensitive emulsion, and the green-sensitive emulsion 
and Emulsions (2) to (5) were combined with the emulsified 
dispersion obtained above to prepare coating liquids, and the 
coating liquids were applied together with a protective layer 
of gelatin onto a two-side polyethylene-laminated paper 
base, thereby preparing Samples 1 to 5. The construction of 
the samples are shown in Table 2. 

Samples 1 to 5 were subjected to gradation exposure for 
0.5 sec for sensitometry through a green filter using a 
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68 
sensitometer (FWH model, manufactured by Fuji Photo 
Film Co., Ltd.; color temperature of the light source: 3200 
K). 
To measure the inherent sensitivity, exposure was made 

through, instead of a green filter, a glass filter, UVD-33S, 
manufactured by Toshiba. 

Thereafter, processing was performed using a color-de 
veloping solution, (A), shown below. 

TABLE 2 

Layer Major ingredient Amount used 

First layer Gelatin 1.33 g/m 
(protective Acryl-modified copolymer of poly- 0.17 g/m 
layer) vinyl alcohol (degree of 

modification: 17%) 
Liquid paraffin 0.03 glim 

Second layer Silver halide emulsion; silver: 0.36 g/m 
(green- Gelatin 1.24 g/m 
sensitive Magenta coupler (b) 0.31 g/m 
emulsion Image-dye 0.25 gfm? 
layer) stabilizer (c) 

Solvent (d) 0.42 g/m 
Base Polyethylene-laminated paper (the polyethylene 

containing, on the first layer side, white 
pigment (TiO) and bluish dye (ultramarine)) 

The processing included color development, bleach-fix 
ing, and rinsing; the color development was effected at 35° 
C. for 45 sec, the bleach-fixing was effected at 35° C. for 45 
Sec, and the rinsing was effected at 35° C. for 90 sec. 
The formulation of each of the processing solutions is 

shown below: 

Color-developing solution-A 

Water 800 ml 
Tetrasodium diethylenetriaminetetraacetate 1.0 g 
Sodium sulfite 0.2 g 
N,N-diethylhydroxyamine 4.2 g 
Potassium bromide 0.01 g 
Sodium chloride 1.5 g. 
Triethanolamine 8.0 g 
N-ethyl-N-(-methanesulfonamidoethyl)-3- 4.5 g 
methyl-4-aminoaniline sulfate 
Potassium carbonate 300 g 
4,4'-diaminostilbene-type brightening agent 2.0 g 
(Whitex 4, manufactured by Sumitomo Chemical 
Co., Ltd.) 
Water to make 1000 In 
pH 10. 
Bleach-fixing solution-A 

Water 700 ml 
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Ammonium thiosulfate (54 wt.%) 50 in 
Sodium sulfite 15 g 
NHFe(III) (EDTA) 55 g 5 
EDTA,2Na (dihydrate) 4 g 
Glacial acetic acid 8.61 g 
Water to make 1000 ml 
pH 5.4 
Rinsing solution 

10 
EDTA2Na (dihydrate) 0.4 g 
Water to 1000 m 
pH 7.0 

The results of the photographic performance of Samples 
1 to 5 are shown in Table 3. 15 

TABLE 3 

Relative sensitivity 
Green Inherent 20 

Sample sensitivity sensitivity Fogging ?) 

1 (compara- 100 100 0.10 1.46 
tive example) 
2 (compara- 25 178 0. 0.98 
tive example) 25 
3 (this 321 252 0.09 173 
invention) 
4 (this 293 220 0.10 62 
invention) 
5 (compara- 170 140 0.11 1.43 
tive example) 30 

'The reciprocal of the amount of light exposure that gives a fogging density 
of-0.5, given as a relative value with the value of Sample 1 assumed as 100. 

'Gradation Y is given by the density difference between the above sensitivity 
point and the point where 0.5 is increased in terms of log E of the amount of 
light exposure. 

In Emulsion (1), the amount of sodium thiosulfate added 
was increased further, followed by chemical sensitization, 
thereby preparing Emulsion (5'). 

Before the application, dye (a) was added to Emulsion (5) 
in an amount of 40x10 mol per mol of the silver halide, 
and it was combined with the above magenta coupler 
emulsified dispersion to prepare Sample 5' in the same 
manner as Samples 1 to 5. 
The results of the photographic performance of Sample 5' 

are shown in Table 4. The relative sensitivity is given by 
assuming the sensitivity of Sample 1 in Table 3 as 100. 

35 

45 

TABLE 4 
Relative sensitivity 50 

Green Inherent 
Sample sensitivity sensitivity Fogging Y 

5' (compara- 220 218 0.35 1.44 
tive example) 55 

As is apparent from Table 3, samples that used the 
emulsions of the present invention showed high contrast, 
low fogging, and very high sensitivity. Although Sample 2, 
which used an emulsion wherein the addition of the spectral 
sensitizing dye was effected in the earlier stage showed high 
sensitivity, it was not suitable for practical use because of 
soft gradation. Sample 5, which used an emulsion wherein 
after the desalting step and before chemical ripening a 
spectral sensitizing dye was added, did not give enough 
sensitivity. By comparingTable 3 and Table 4, it is apparent 
that Sample 5", which was prepared by the usual dye-adding 
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method (that is, the dye was added after completion of the 
chemical ripening), could give a high level of sensitivity by 
intensifying the chemical sensitization, but when compared 
with the samples prepared according to the present inven 
tion, fogging, for Sample 5", became high. 

EXAMPLE 2 

Example 1 was repeated to prepare emulsions, except that 
in the first, fourth, and sixth solutions, the amounts of NaCl 
were reduced and KBr was added in suitable amounts. In 
addition to make the grain size uniform, the temperature, the 
period over which the addition was effected, and the amount 
of the silver halide solvent in the third solution were 
adjusted. Sodium thiosulfate was added to these emulsions 
in such amounts that fogging of the emulsions did not 
increase excessively; thereby the emulsions were optimally 
sensitized chemically. The obtained emulsions were mono 
disperse cube silver chlorobromide grains numbered (6) to 
(10), as shown in Table 5. 
Monodisperse cube silver chlorobromide emulsions were 

also prepared that had the same halogen composition as 
above by adding dye (a) in an amount 4x10 mol per mol 
of the silver halide 1 minute after completion of the grains, 
and then by desalting. These emulsions were also optimally 
sensitized chemically to such a degree that fogging was not 
excessive, and they were numbered (11) to (15). 

TABLE 5 

Addition of Grain size 
Cl content dye before (edge length) Deviation 

Emulsion (%) desalting (m) coefficient 

6 O not made 0.45 0.10 
7 30 not made 0.44 0.10 
8 50 not made 0.46 0.09 
9 80 not made 0.45 0.08 
10 100 not made 0.45 0.08 
11 O made 0.45 0.10 
12 30 made 0.44 0.10 
13 50 made 0.46 0.09 
14 80 made 0.45 0.08 
15 100 made 0.45 0.08 

The green-sensitive sensitizing dye (a) mentioned above 
was added in an amount of 40x10 mol per mol of the 
silver halide to Emulsions (6) to (10) to prepare green 
sensitive emulsions, and the green-sensitive emulsions and 
Emulsions (11) to (15) were combined with the emulsified 
dispersion shown in Example 1 to prepare coating liquids, 
thereby forming Samples 6 to 15 the same way as in 
Example 1. The constitution of the layers and the compo 
sitions of the Samples were as shown in Example 1. 

After Samples 6 to 15 were exposed to light through a 
green filter as in Example 1, they were processed with 
color-developing solution (A). 
The results of the photographic performance of Samples 

6 to 15 are shown in Table 6. 

TABLE 6 
Green relative 

Sample sensitivity Fogging y 

6 (comparative example) 205 0.06 1.0 
7 (comparative example) 145 0.07 1.08 
8 (comparative example) 108 0.07 1.11 
9 (comparative example) 105 0.08 1.14 
10 (comparative example) 100 0.10 28 
11 (comparative example) 303 0.06 1.16 
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TABLE 6-continued 

Green relative 
sensitivity Sample Fogging y 

12 (this invention) 
13 (this invention) 
14 (this invention) 
15 (this invention) 

316 
308 
319 
32 

0.06 
0.08 
0.08 
0.09 

1.36 
152 
162 
1.73 

The green relative sensitivity of Sample 10 was assumed as 100. 

After Samples 6 to 15 were exposed to light the same way 
as above, they were processed using color-developing solu 
tion (A) for 30 sec, 40 sec, and 90 sec respectively to study 
the progress of the development. The changes in the maxi 
mum density Dmax are shown in Table 7. 

TABLE 7 

Dimax 
Development time (sec) 

30 45 90 Sample 

1.38 
173 
2.36 
2.78 
2.77 
1.45 
1.90 
2.40 
2.75 
2.78 

2.36 
2.63 
2.73 
2.79 
2.79 
2.45 
2.63 
2.75 
2.80 
2.80 

6 (comparative example) 
7 (comparative example) 
8 (comparative example) 
9 (comparative example) 
10 (comparative example) 
11 (comparative example) 
12 (this invention) 
13 (this invention) 
14 (this invention) 
5 (this invention) 

2.72 
2.68 
2.73 
2.79 
2.79 
2.73 
2.68 
2.75 
2.80 
2.80 

From Tables 6 and 7 it can be understood that with silver 
chlorobromide and silver chloride, by adding a dye after the 
formation of grains but before the desalting, samples that 
were high in sensitivity and developing speed were 
obtained, and in samples high in silver chloride content, the 
effect is remarkable. With the silver bromide emulsions, the 
extent of the increase in the sensitivity by adding a dye after 
the formation of grains but before the desalting was low, and 
the developing speed was low. 

(e) Dye for blue-sensitive emulsion 

S 

.)-CH=( 
N 

S 

N 

(5.0 x 10 mol per mol of silverhalide) 

(f) Dye for green-sensitive emulsion 

O pH: O 
r )- CHC- CH=( 
N N 
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(4.0 x 10 mol permol of silverhalide) 

and 

72 
EXAMPLE 3 

The preparation of Emulsion (1) in Example 1 was 
repeated, with the temperature and the amount of the silver 
halide solvent in the third solution controlled, thereby 
obtaining Emulsions (16) to (18), with the grain size altered 
as shown in Table 8. 

In the preparation of Emulsions (16) to (18), 1 minute 
after the completion of the addition of the silver nitrate 
solution and the sodium chloride solution, dyes (e) to (g), 
shown below, were added to obtain Emulsions (19) to (21) 
respectively. 

Emulsions (16) to (21) were optimally sensitized chemi 
cally by adding sodium thiosulfate to such an extent that 
fogging did not become excessive. The profiles of Emul 
sions (16) to (21) are shown in Table 8. 

TABLE 8 

Addition of Grain size 
dye before (edge length) Deviation 

Emulsion desalting (im) coefficient 

16 not made 05 0.07 
17 not made 0.45 0.08 
18 not made 0.45 0.08 
19 made (e) i.04 0.07 
20 made (f) 0.45 0.08 
21 made (g) 0.45 0.08 

As spectral-sensitizing dyes, the following dyes were 
used. 
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73 

O O 

O-al-DO N N 

O disso (h). 
SOHNC2H5)3 

(7.0x 10 mol permol of silver halide) 

(g) Dye for red-sensitive emulsion 

HC CH3 

S --O-O 
I 

(0.9 x 10 molper mol of silver halide) 

A multi-layer color photographic paper having a layer 
constitution as shown in Table 9 was prepared on a two 

CO 
sided polyethylene-laminated paper base. The coating liq 
uids were prepared as follows. 

Preparation of a First-layer Coating Liquid 

27.2 ml of ethyl acetate and 7.7 ml of a solvent () were 
added to 19.1 g of a yellow coupler (h) and 4.4 g of a 
color-image stabilizer (i) to dissolve them, and the solution 
was emulsified and dispersed into 185 ml of a 10% aqueous 
gelatin solution containing 8 ml of 10% sodium dodecyl 
benzenesulfonate. On the other hand, the blue-sensitizing 
dye (e) shown above was added to silver chloride Emulsion 
(16) (containing 70 g of Ag/kg) in an amount of 5.0x 10' 
mol per mol of silver, to obtain an emulsion. This emulsion 
and the above-emulsified dispersion were mixed and dis 
solved to prepare a first-layer coating liquid of the compo 
sition shown in Table 9. Coating liquids for the second to the 
seventh layers were prepared in the same manner as for the 
first-layer coating liquid, except that to prepare the green 
sensitive emulsion of the third layer, the green-sensitizing 
dye (f) mentioned above was added to Emulsion (17), and to 
prepare the red-sensitive emulsion of the fifth layer, the red 
sensitive sensitizing dye (g) mentioned above was added to 
Emulsion (18), respectively in the previously-shown 
aOunts. 

As gelatin hardener for the layers, use was made of 
1-oxy-3,5-dichloro-s-triazine sodium salt. 

40 
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To the red-sensitive emulsion layer, the following com 
pound was added in an amount of 2.6x10 molper mol the 
silver halide. 

“CO 

To the blue-sensitive emulsion layer, the green-sensitive 
emulsion layer, and the red-sensitive emulsion layer, 1-(5- 
methylureidephenyl)-5-mercaptotetrazole added 
respectively in amounts of 8.5x10 mol, 7.7x10"mol, and 
7.5x10"mol per mol of the silver halide. 

WS 

To preventirradiation, the following dye was added to the 
emulsion layers. 
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-continued 
C5H(t) 

OH 

Cl NHCo(H C5H1(t) 
C2H5 

C2H5 
Cl 

(t) Image-dye stabilizer 
OH 

C N 
V C4H9(t) 
N y 

A 
N 

CH2CH2COOC8H17 

OH OH 
N N 
V V C4Hg(sec) 
N and N 

M A 
N N 

C4Hg(t) C4H9(t) 

(Mixture of 5:8:9 in weight ratio) 
(u) Polymer 

+CH-H), 
CONHCHg av. molecular weight 35,000 

(v) Solvent 
CH3 

our-y )3 

TABLE 9 

Coating 
Amount 

Layer Main Composition (gln) 

Seventh Layer Gelatin 1.33 
(Protective Acryl-modified poly(vinyl alcohol) copolymer 0.17 
layer) Liquid paraffin 0.03 
Sixth Layer Gelatin 0.53 
(UV-absorbing UV absorber (p) 0.21 
layer) Solvent (r) 0.08 
Fifth Layer Silver halide emulsion silver: 0.23 
(Red-sensitive Gelatin 1.34 
emulsion layer) Cyan coupler (s) 0.34 

Stabilizer () 0.17 
Polymer (u) 0.40 
Solvent (v) 0.23 

Fourth Layer Gelatin 1.58 
(UV-absorbing UV absorber (p) 0.62 
layer) Color-mix inhibitor (q) 0.05 

Solvent (r) 0.24 
Third Layer Silver haide emulsion silver: 0.36 
(Green-sensitive Gelatin 124 
emulsion layer) Magenta coupler (l) 0.31 

Stabilizer (m) 0.25 
Stabilizer (n) 0.12 
Solvent 0.42 

Second Layer Gelatin 0.99 
(Color-mix Color-mix inhibitor (k) 0.08 
inhibiting layer) 
First Layer Silver halide emulsion silver: 0.30 
(Blue-sensitive Gelatin 186 
emulsion layer) Yellow coupler (h) 0.82 

Stabilizer (i) (i) 0.9 

80 
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a blue filter, a green filter, and a red filter. Thereafter they 
were processed with color-developing solution (A) as in 
Example 1. 
The results are shown in Table 10. 

TABLE 10 

Blue exposure Green exposure Red exposure 

Relative Relative Relative 
Sample sensitivity Y sensitivity, Y sensitivity Y 

A (compara- 100 1.4 100 1.4 100 13 
tive example) 
B (this 310 1.6 320 1.7 270 16 
invention) 

As is shown in Table 10, in Sample B, which used an 
emulsion to which aspectral-sensitizing dye was added after 
the formation of grains but before the desaiting, a higher 
sensitivity and a higher gradation were obtained than those 
of Sample A, and the effect of the present invention was also 
confirmed for a multi-layer system. 

EXAMPLE 4 

Example 3 was repeated, except that the green-sensitive 
emulsion layer (the third layer) in each of Samples A and B 
were changed as shown below, thereby preparing Samples C 
and D. 

Main composition of third layer: 
Silver halide emulsion silver: 0.16 g/m 
Gelatin 1.24 g/m’ 
Magenta coupler (w) 0.39 g/m 
Color-image stabilizer (m) 0.25 g/m 
Color-image stabilizer (x) 0.05 g/m 
Solvent (o) 0.42 ghm 

The results obtained by exposing and processing Samples 
C and D as in Example 3 are shown in Table 11. t,1380 
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TABLE 9-continued 

Coating 
Amount 

Layer Main Composition (glm) 

Solvent () 0.35 
Substrate Polyethylene-laminated paper 

(A white pigment, TiO, and a bluish dye, ultramarine, 
were included in the polyethylene film of the 
first layer side) 

The thus-obtained coated sample was designated Sample 
A. Sample B was prepared in the same way as Sample A, TABLE 11 
except that instead of Emulsion (16), to which the blue- 15 Blue exposure Green exposure Red exposure 
sensitive sensitizing dye had been added, Emulsion (19), to 
which the blue-sensitive sensitizing dye had been added Sampl Relative Relative Relative 
before the desalting, was used, and instead of Emulsion (17), ample sensitivity Y sensitivity Y sensitivity Y 
to which the green-sensitive sensitizing dye had been added, C (compara- 100 14 00 1.4 100 1.3 
Emulsion (20), shown in Table 8, was used, and instead of 20 live example) 
Emulsion (18), to which the red-sensitive sensitizing dye Antion 310 1.6 300 1.6 270 1.6 
had been added, Emulsion (21), shown in Table 8, was used. 
These Samples were subjected to gradation exposure for 

0.5 sec using the same sensitometer as in Example 1 through as As shown in Table 12, in Sample D, which used an 
emulsion to which a spectral-sensitizing dye was added after 
the formation of grains but before the desalting, a higher 
sensitivity and a higher gradation were obtained than with 
Sample C. 

EXAMPLE 5 

Emulsions (1) to (5) were prepared using the same 
procedure as in Example 1. 

Next, in the preparation of Emulsion (4), red-sensitizing 
dye (g) in the amount of 0.9x10 mol per mol of the silver 
halide was added, instead of green-sensitizing dye (a), 
thereby preparing Emulsion (6). 

(g). Dye for red-sensitive emulsion: 

HC CH 

-oil-la-CIO 
CH5 C2H5 

(Amount of addition: 0.9 x 10 mol permol of silver 
halide) 

Emulsion (7), which consists of pure silver chloride cubic 
grains (average grain size of 1.04 um), was prepared by 
adjusting the temperature and the volume of the solvent for 
the silver halide in the third solution as in the preparation of 
Emulsion (1). Emulsion (8) was prepared by adding blue 
sensitizing dye (e) in the amount of 5.0 mol per mol of the 
silverhalide immediately after completion of the addition of 
the sixth and seventh solutions in the preparation of Emul 
sion (7). 

(e) Dye for blue-sensitive emulsion: 
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-continued 
S S 

.)-CH=( 
N N 5 
(CH2)4SOs 

(CH2)3SO3H 

(Amount of addition: 5.0 x 10 mol per mol of silver 10 
halide) 

The above-mentioned emulsions (6) to (8) were optimally 
sensitized chemically by adding sodium thiosulfate. 

TABLE 12 5 

Grain Size 
Dye (Edge 

Emull- add- length) Deviation 
sion ed Time of Addition (um) coefficient 

1 0.45 0.08 20 
2 a 5 min. before comple- 0.44 0.23 

tion of addition of 
6th and 7th solutions 

3 a 1 min. before comple- 0.45 0.08 
tion of addition of 
6th and 7th solutions 25 

4. a Immediately after com- 0.45 0.08 
pletion of addition of 
6th and 7th solutions 

5 a After desalting and 0.44 0.07 
before chemically 
sensitizing 30 

6 g Immediately after 0.45 0.08 
completion of addition 
of 6th and 7th solutions 

7 m 04 0.07 

8 e Immediately after 04 0.07 
completion of addition 35 
of 6th and 7th solutions 

A multi-layer color photographic paper (Sample A) con 
sisting of layers as shown in Table 9 (Example 3) was 
prepared on a two-side polyethylene-laminated paper base. 0 
The coating liquids were prepared as shown below. 

O NH CHCH 

(OIO, O, N- SOH 

(OIO O 
55 

Preparation of the First-layer Coating Liquid 
To 19.1 g of a yellow coupler (h) and 44 g of a 

color-image stabilizer (i) were added 27.2 ml of ethyl acetate 
and 7.7 ml of a solvent (), and they were mixed until 60 
dissolved. The resulting solution was dispersed and emul 
sified in 185 ml of a 10% aqueous gelatin solution contain 
ing 8 ml of 10% sodium dodecylbenzenesulfate. On the 
other hand, the above-shown blue-sensitizing dye (e) was 
added to the silver chloride emulsion (7)(containing 70 g of 
Ag per kg) in an amount of 5.0x10 mol per mol of silver, 65 
to obtain an emulsion. This emulsion and the above emul 
sified-dispersion were mixed and dissolved to prepare the 

84 
first-layer coating liquid, of the composition shown in Table 
9 of Example 3. Coating liquids for the second to the seventh 
layers were prepared by the same procedure as the first-layer 
coating liquid, except that to prepare the green-sensitive 
emulsion of the third layer, the above-mentioned green 
sensitizing dye (a) was added to Emulsion (1) in an amount 
of 40x10 mol per mol of the silver halide, and to prepare 
the red-sensitive emulsion of the fifth layer, the above 
mentioned red-sensitizing dye (g) was added to Emulsion 
(1) in an amount of 0.9x10 mol per mol of the silver 
halide. 

The compounds used were the same as in Example 3. 
As a gelatin hardener for the respective layers, 1-oxy-3, 

5-dichloro-s-triazine sodium salt was used. 

To the red-sensitive emulsion layer, the following com 
pound was added in an amount of 2.6x10 mol per mol of 
the silver halide. 

SOH 

"N2 -o 9 OO) 
OO) 

To the blue-, green-, and red-sensitive layers, 1-(5-me 
thylureidephenyl)-5-mercaptotetrazole was added respec 
tively in the amounts of 8.5x10, 7.7x10, and 7.5x10 
mol per mol of the silver halide. 
Next Sample B was prepared using the same procedure as 

for Sample A, except for the addition of the tS following dye 
1 into the green-sensitive emulsion layer and the following 
dye 2 into the red-sensitive layer. 
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Dye 1 

HOOC CH-CHCH COOH 
?/ / W 

N N. N 
N O HO N 1 

SOK 

(Amount of addition: 2 x10 mol/m) 

SOK 

Dye 2 

86 

or CH-CHCH- a COOCH5 
N n N1 N N O HO 

SOK 

(Amount of addition: 2x10 mol/m) 

Then Samples C to H were prepared by changing the 
emulsion of each layer in Sample B to those shown in Table 
13. However, for emulsions such as (2), (3), (4), (5), (6) and 
(8), to which had been added a sensitizing dye at the 
formation of grains and before chemical ripening, the cor 
responding sensitizing dye was not added in the preparation 
of the coating liquid. 
The samples shown in Table 13 were subjected to grada 

tion exposure for 10 sec (corresponding to 250 CMS of 
exposure) using the same sensitometer as in Example 1 
through a blue filter, a green filter, and a red filter. 

Thereafter they were processed according to the steps 
shown below. Each used the same processing solution as in 
Example 1. 

30 

35 

40 

The results are shown in Table 3. Herein the term "relative 
sensitivity' means the relative value of the sensitivity des 
ignated by a reciprocal of the amount of light exposure at the 
lowest density +5 on the characteristic curve of the color 
image exposed to light at 25° C. and 55% rh, with Sample 
A assumed as 100. The gradation Y is given by the density 
difference between the above sensitivity point and the point 
increased by 0.5 in terms of the logarithm (log E) of the 
exposure quantity. 
The term "desensitivity” means the difference of relative 

sensitivities when the photographic material is exposed to 
light under conditions of 25°C/55% rh. and 25°C./85% rh. 
The sharpness is a quantity indicating the clearness of the 45 

outline of an image and the ability to depict fine images, and 
Processing Steps Temperature Time herein the value called CTF was used. CTF is given in terms 
Color development (by Solution-A) 35° C. 45 sec. of 96 by the damping factor of the amplitude against the 
Bleach-fixing (by Solution-A) 35° C. 45 sec. spatial frequency as a square waveform. In Table 3, sharp 
Rinsing 28 to 35 C. 90 sec. 50 ness in 15 spatial frequencies/mm is shown. The greater the 

value, the higher the sharpness. 

TABLE 13 

B G R 

Relative Relative Relative 
Addition . Emulsion Sensi- Desensi- Sharp- Sensi- Desensi- Sharp- Sensi- Desensi- Sharp 

Sample of Dye B G R tivity y tivity less tivity Y tivity SS tivity Y tivity SS 

A ot 7 1 1 100 1.4 36 21 100 5 33 26 100 13 30 25 
made 

B made 7 - 1 .. 1 66 4 46 22 35 15 42. 30 33 1.3 38 33 
C made 7 2. 1 66 1.4 46 22 88 1.0 36 30 33 13 38 33 
D made 7 3, 1 66 .4 46 22 112 .7 36 30 33 13 38 33 
E. made 7 * 4 ... 1 66 1.4 46 22 O3 1.6 37 30 33 1.3 38 33 
F made 7 5 ... 1 66 1.4 46 22 60 1.4 40 30 33 13 38 33 
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TABLE 13-continued 

B G R 

Relative Relative Relative 
Addition Emulsion Sensi- Desensi. Sharp- Sensi- Desensi- Sharp- Sensi- Desensi- Sharp 

Sample of Dye B G R tivity y tivity SS tivity y tivity SS tivity Y tivity SS 

G Ot 8 4 6 310 1.6 32 21 290 1.6 31 26 270 16 29 25 
made 

His made 8 4 6 204 1.6 36 22 105 1.6 37 30 90 1.6 33 33 

*This Invention 

From Table 3 it can be understood that samples D and E, 15 
consisting of green-sensitive emulsion layers of the present 

W11 Z11 Z. W14 (VII) invention, and sample H, consisting of blue-, green-, and / 2 
red-sensitive emulsion layers of the present invention, are )=CH -- 
not only high in sensitivity and gradation, they are also V12 N N V15 

- - - 20 excellent in sharpness and low in change in sensitivity due W R11 R12 V. (X11)m 
to a change in humidity when exposed, as compared to W. R94 Ra R (VIII) 

21 
samples that do not contain the emulsion and/or the dye of Z - 3 is Z. V24 
the present invention. )=b-c- \+ 

s N Having described our invention as related to the embodi- ' Vo2 N V25 
ment, it is our intention that the invention be not limited by V23 R21 R22 
any of the details of the description, unless otherwise (X21)m 
specified, but rather be construed broadly within its spirit 
and scope as set out in the accompanying claims. 
What we claim is: 
1. A silver halide color photographic paper having on a 

reflective base at least one blue light sensitive photosensitive 
emulsion layer, at least one green light sensitive photosen 
sitive emulsion layer, and at least one red light sensitive 
photosensitive emulsion layer containing a silver halide 
emulsion having a silver chloride content of 95 mol % or 
more, said blue light or green light sensitive photosensitive 
emulsion layers containing a silver halide photographic 
emulsion, which comprises: 

a silver halide photographic emulsion containing silver 
chlorobromide including a silver chloride in an amount 
of 95 mol % or more but substantially free from silver 
iodide and prepared by the steps comprising forming 
silver halide grains in the presence of a hydrophilic 
colloid, physical ripening, desalting, and chemical rip 
ening, and adding (i) a photographic blue spectral 
sensitizing dye of formula (VII) to said blue light 
sensitive photosensitive emulsion layer, (ii) adding a 
photographic green spectral sensitizing dye of formula 
(VIII) to said green light sensitive photosensitive emul 
sion layer, or (iii) adding said blue spectral-sensitizing 
dye of formula (VII) to said blue light sensitive pho 
tosensitive emulsion layer and adding a photographic 
green spectral-sensitizing dye of formula (VIII) to said 
green light sensitive photosensitive emulsion layer, 
said blue and green spectral-sensitizing dyes each being 
added in an amount in the range of 1.0x10 to 1.0x 
10 * mol per mol of silver halide after the addition of 
at least 85 wt.% of a soluble silver salt solution, 
required for formation of the silver halide grains, but 
during the time silver halide grains are being formed; 
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wherein in formula (VII), Z represents an oxygen atom or 
a sulfur atom; Z represents a sulfur atom or an oxygen 
atom; R and R2, which may be the same or different, each 
represents an optionally substituted alkyl group or alkenyl 
group containing up to 6 carbon atoms, with at least one of 
R and R2 being a sulfo-substituted alkyl group; when Z 
represents an oxygen atom, V and V each represents a 
hydrogen atom, and V2 represents a phenyl group or a 
phenyl group substituted by an alkyl group or an alkoxy 
group containing up to 3 carbon atoms or a chlorine atom; 
when Z, represents a sulfur atom, V represents an alkyl 
group or an alkoxy group containing up to 4 carbon atoms 
or a hydrogen atom, V represents an alkyl group contain 
ing up to 5 carbon atoms, an alkoxy group containing up to 
4 carbon atoms, a chlorine atom, a hydrogen atom, an 
optionally substituted a hydroxy group, and V represents 
a hydrogen atom; X represents a counter ion which is 
required to neutralize a charge on a cyanine dye of formulas 
(VII) or (VII); m represents 0 or 1, and in the case of 
forming an inner salt, m represents 1; V represents 
hydrogen or methyl, V represents hydrogen, chlorine or 
methyl, and V represents hydrogen; and 

wherein informula (VII), Z represents an oxygen atom, 
and Z22 represents an oxygen atom; R and R are the 
same as defined for R or Ringeneral formula (VII); 
R2 represents an ethyl group, a propyl group or abutyl 
group; R2 and R2s each represents a hydrogen atom; 
V2 represents a hydrogen atom; 

V2, represents a hydrogen atom, an alkyl group contain 
ing up to 5 carbon atoms, an alkoxy group containing 
up to 5 carbon atoms, a chlorine atom or an optionally 
Substituted phenyl group; V represents hydrogen or 
V22 may be bonded to V2 or V to form a fused 
benzene ring when Z, represents an oxygen atom, or 
V2, represents an optionally substituted phenyl group 
or may be linked to V or V to form a fused benzene 
ring when Z21 and Z., both represent an oxygen atom; 
V24 represents a hydrogen atom; Vs represents an 
alkoxy group containing up to 4 carbon atoms, a 
chlorine atom or an optionally substituted phenyl group 
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or may be bonded to V or V to form a fused 
benzene ring; V2 represents a hydrogen atom; X 
represents a counterion which is required to neutralize 
a charge on a cyanine dye of formula (VII) or (VIII); 
m represents 0 or 1 and, when an inner saltis formed, 
m represents 0; and said silver halide photographic 
emulsion further containing at least one compound 
represented by the formula (I), (II), or (III): 

CFL-e-LLC 
w w 

Co-OH 

wherein Z and Z’, which may be the same or different, each 
represent a group of nonmetal atoms required to form a 
heterocyclic ring, L represents a methine group in which L 
and L. may connect each other to form a ring, and n is 0, 1, 
or 2, 

R O R 

R R 

R6 COO R 
R O R 

wherein R', R, R and R, which may be the same or 
different, each represent a hydrogen atom, a hydroxy group, 
an alkoxy group, an aryloxy group, a carbamoyl group, or an 
amino group represented by 

R 
/ 

-N 
N 

R" 

in which RandR", which may be the same or different, each 
represent a hydrogen atom, or an aryl or an alkyl group, 
having at least one sulfonic acid group or a carboxylic acid 
group, 

R,R,R, and R', which may be the same or different, 
each represent a hydrogen atom, a sulfonic acid group, 
a carboxyl group or an aryl or an alkyl group, having 
at least one sulfonic group or a carboxyl group, 

X- E. 2 - ={ 
R'-N-ECH-CH; = -- 

B (x) 

- - - - - - w - - - - - - - - - w (B) 

: X- = -< 
E9 e 

wherein 

R'' and R', which may be the same or different, each 
represent an alkyl group, 

L., L, and L, which may be the same or different, each 
represent a methine group, m is 0, 1, 2, or 3, 

L and R', La and R', L, and L, when m is 2, and Li 
and L when m is 3, may connect each other to form a 
fing, 
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90 
Z and Z, which may be the same or different, each 

represent a group of nonmetal atoms required for 
forming a heterocyclic 5- or 6-membered ring, and l 
and in each are 0 or 1, 

X represents an anion, and p is 1 or 2, provided that 
when the compound forms an inner salt, p is 1. 

2. The silver halide photographic material as claimed in 
claim 1, wherein the spectral-sensitizing dye is selected from 
the compounds represented by (A) or (B) of formula (III): 

Formula (III) 

- - - - - - w - - - - - - - - w (A) 

: X- = 2- ={ . 
R'-N-ECH-CH: a - 

(x) 

- - - - - - x - - - - - - - - - (B) 

: X- = -( : 
To Aw e re some on 

wherein 

R'' and R' which may be the same or different, each 
represent an alkyl group, 

L., L, and L, which may be the same or different, each 
represent a methine group, m is 0, 1, 2, or 3, 

Land R', L2 and R', L2 and L2 when m is 2, and Li 
and L when m is 3, may connect each other to form a 
ring, 

Z and Z which may be the same or different, each 
represent a group of nonmetal atoms required for 
forming a heterocyclic 5- or 6-membered ring, and 1 
and in each are 0 or 1, 

x represents an anion, and p is 1 or 2, provided that when 
the compound forms an inner salt, p is 1. 

3. The silver halide photographic material as claimed in 
claim 1, wherein the spectral-sensitizing dye is selected from 
the compound represented by formula (C): 

3 Formula (C) 

wherein 
R represents an alkyl group, 
R represents an alkyl group, a hydrogen atom, a furfuryl 

group, or a single ring-aryl group, 
Zirepresents a group of nonmetal atoms required to form 

a 5- or 6-membered heterocyclic ring, 
Z' represents a sulfur atom, an oxygen atom, a selenium 

aton, Or 

N-R4 

wherein R represents a hydrogen atom, a pyridyl group, a 
phenyl group, a substituted phenyl group, or an aliphatic 
hydrocarbon group having carbon atoms of 8 or less, which 
may contain an oxygen atom, a sulfur atom, or a nitrogen 
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atom in the carbon chain and may have a substituent, 
L and L5 each represent a methine group, and 
m is 0, 1, or 2. 
4. The silver halide photographic material as claimed in 

claim 1, wherein the amount of the spectral-sensitizing dye 
is in the range of 1.0x10 to 1.0x10 per mol of a silver 
halide. 

5. The silver halide photographic material as claimed in 
claim 1, wherein the coating amount of the compounds 
represented by formulae (I), (II), and (III) is in the range of 
1x10 to 2x10 mol/m. 

6. The silver halide photographic material as claimed in 
claim 1, wherein the deviation coefficient of the silverhalide 
grains in the silver halide emulsion is 0.22 or less. 

7. The silver halide photographic material as claimed in 
claim 6, wherein the deviation coefficient of the silverhalide 
grains in the silver halide emulsion is 0.15 or less. 

8. The silver halide photographic material as claimed in 
claim 7, wherein the silver halide photographic emulsion is 
a mixed emulsion each having the grain size distribution of 
0.15 or less in terms of the deviation coefficient. 

9. The silver halide photographic material as claimed in 
claim 6, wherein the silver halide emulsion comprises regu 
lar shaped silver halide grains. 

10. The silver halide photographic material as claimed in 
claim 1, which contains a compound having the formula 
F-I-12 

or -o -COOH N N 
N O HO N Y 

SOK SOK 

11. The silver halide photographic material as claimed in 
claim 1, wherein in formula (I), said heterocyclic rings are 
selected from the group consisting of a 5-pyrazolone ring, 
barbituric acid, isooxazolone, thiobarbituric acid, rhodanine, 
imidazopyridine, pyrazolopyridine and pyrrollidone. 

12. The silver halide photographic material as claimed in 
claim 1, wherein for R', R, R and Rof formula (II), said 
alkoxy group has 1 to 4 carbon atoms and said aryloxy group 
has 6 to 10 carbon atoms. 

13. The silver halide photographic material as claimed in 
claim 1, wherein for R', R", R, R, R and R7 of formula 
(II), said aryl group has 6 to 10 carbon atoms and said alkyl 
group has 1 to 4 carbon atoms. 

14. The silver halide photographic material as claimed in 
claim 1, wherein the photographic blue spectral sensitizing 
dye of formula (VII) is added to said blue light sensitive 
photosensitive emulsion layer. 

15. The silver halide photographic material as claimed in 
claim 1, wherein the photographic green spectral sensitizing 
dye of formula (VIII) is added to said green light sensitive 
photosensitive emulsion layer. 

16. The silver halide photographic material as claimed in 
claim 1, wherein the blue spectral sensitizing dye of formula 
(VII) is added to said blue light sensitive photosensitive 
emulsion layer and a photographic green spectral sensitizing 
dye of formula (VIII) is added to said green light sensitive 
photosensitive emulsion layer. 

17. A silver halide color photographic paper having on a 
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92 
reflective base at least one blue light sensitive photosensitive 
emulsion layer, at least one green light sensitive photosen 
sitive emulsion layer, and at least one red light sensitive 
photosensitive emulsion layer containing a silver halide 
emulsion having a silver chloride content of 95 mol % or 
more, said blue light or green light sensitive photosensitive 
emulsion layers containing a silver halide photographic 
emulsion, which comprises: 

a silver halide photographic emulsion containing silver 
chlorobromide including a silver chloride in an amount 
of 95 mol % or more but substantially free from silver 
iodide and prepared by the steps comprising forming 
silver halide grains in the presence of a hydrophilic 
colloid, physical ripening, desalting, and chemical rip 
ening, and adding (i) a photographic blue spectral 
sensitizing dye of formula (VII) to said blue light 
sensitive photosensitive emulsion layer, (ii) adding a 
photographic green spectral sensitizing dye of formula 
(VIII) to said greenlight sensitive photosensitive emul 
sion layer, or (iii) adding said blue spectral-sensitizing 
dye of formula (VII) to said blue light sensitive pho 
tosensitive emulsion layer and adding a photographic 
green spectral-sensitizing dye of formula (VIII) to said 
green light sensitive photosensitive emulsion layer, 
said blue and green spectral-sensitizing dyes each being 
added in an amount in the range of 1.0x10 to 1.0x 
10 mol per mol of silver halide after the addition of 
at least 85 wt.% of a soluble silver salt solution, 
required for formation of the silver halide grains, but 
during the time silver halide grains are being formed; 

Will Z1 Z12 V4 (VII) 

)=CH \- 
V12 N N V5 

W13 R11 R12 V16 

(X1)m 
V21 Z21 : R23 R25 V. (VIII) 

)=-&- \! 
W22 N N V25 

V23 R2 R22 W26 

(X2in 
wherein in formula (VII), Z represents an oxygen atom or 
a sulfur atom, Z represents a sulfur atom or an oxygen 
atom; R and R2, which may be the same or different, each 
represents an optionally substituted alkyl group or alkenyl 
group containing up to 6 carbon atoms, with at least one of 
RandR, being a sulfo-substituted alkyl group; when Z1 
represents an oxygen atom, V and V each represents a 
hydrogen atom, and V represents a phenyl group or a 
phenyl group substituted by an alkyl group or an alkoxy 
group containing up to 3 carbon atoms or a chlorine atom; 
when Z represents a sulfur atom, V represents a hydro 
gen atom, an alkoxy group containing up to 4 carbon atoms 
or an alkyl group containing up to 5 carbon atoms, Vis 
represents an alkoxy group containing up to 4 carbon atoms, 
an optionally substituted phenyl group, an alkyl group 
containing up to 4 carbon atoms, a chlorine atom or a 
hydroxyl group, and V represents a hydrogen atom; when 
Z represents a sulfur atom, V represents an alkyl group 
or an alkoxy group containing up to 4 carbon atoms or a 
hydrogen atom, V represents an alkyl group containing up 
to 5 carbon atoms, an alkoxy group containing up to 4 
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carbon atoms, a chlorine atom, a hydrogen atom, an option 
ally substituted a hydroxy group, and V represents a 
hydrogen atom; X represents a counter ion which is 
required to neutralize a charge on a cyanine dye of formulas 
(VII) or (VIII); m represents 0 or 1, and in the case of 5 
forming an inner salt, m represents 1; V represents 
hydrogen or methyl, V represents hydrogen, chlorine or 
methyl, and V represents hydrogen; and 

wherein informula (VIII), Z represents an oxygen atom, 
and Z-2 represents an oxygen atom; R and R2 are the 10 
same as defined for R or Ringeneral formula (VII); 
R represents an ethyl group, a propyl group or abutyl 
group; R2 and Ras each represents a hydrogen atom; 
V2 represents a hydrogen atom; V represents a 
hydrogen atom, an alkyl group containing up to 5 15 
carbon atoms, an alkoxy group containing up to 5 
carbon atoms, a chlorine atom or an optionally substi 
tuted phenyl group; V represents hydrogen or V. 
may be bonded to V or V to form a fused benzene 
ring when Z2 represents an oxygen atom, or V. 20 
represents an optionally substituted phenyl group or 
may be linked to V or V to form a fused benzene 
ring when Z and Z both represent an oxygen atom; 
V2, represents a hydrogen atom; V represents an 
alkoxy group containing up to 4 carbon atoms, a 25 
chlorine atom or an optionally substituted phenyl group 
or may be bonded to V or V to form a fused 
benzene ring; V represents a hydrogen atom; X. 
represents a counterion which is required to neutralize 
a charge on a cyanine dye of formula (VII) or (VIII); 30 
m represents 0 or 1 and, when an inner salt is formed, 
m represents 0, and said silver halide photographic 
emulsion further containing at least one compound 
represented by the formula (I), (II), or (III): 

35 

OcC CFL-e-L=LC Formula () 
w Y w 

Z-1 

C-OH 

W - Z. 

wherein Z and Z’, which may be the same or different, each a 
represent a group of nonmetal atoms required to form a 
heterocyclic ring, L. represents a methine group in which L 
and L. may connect each other to form a ring, and n is 0, 1, 
or 2, 

45 

R O R Formula (II) 

R R 

R COO R 50 
R O R 

wherein R, R, R and R, which may be the same or 
different, each represent a hydrogen atom, a hydroxy group, 
an alkoxy group, an aryloxy group, a carbamoyl group, or an 55 
amino group represented by 

/ R 
-N 60 
N 

R" 

in which RandR", which may be the same or different, each 
represent a hydrogen atom, or an aryl or an alkyl group, 65 
having at least one sulfonic acid group or a carboxylic acid 
group, 
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R,R,R, and R', which may be the same or different, 
each represent a hydrogen atom, a sulfonic acid group, 
a carboxyl group or an aryl or an alkyl group, having 
at least one sulfonic group or a carboxyl group, 

R 0. i e C H C H) W 

(B) 

wherein 

R'' and R', which may be the same or different, each 
represent an alkyl group, 

L., L, and L, which may be the same or different, each 
represent a methine group, m is 0, 1, 2, or 3, 

L and R', La and R', L2 and L when m is 2, and L. 
and L when m is 3, may connect each other to form a 
ring, 

Z and Z, which may be the same or different, each 
represent a group of nonmetal atoms required for 
forming a heterocyclic 5- or 6-membered ring, and 
and in each are 0 or 1, 

X represents an anion, and p is 1 or 2, provided that 
when the compound forms an inner salt, p is 1. 

18. A silver halide color photographic paper having on a 
reflective base at least one blue lightsensitive photosensitive 
emulsion layer, at least one green light sensitive photosen 
sitive emulsion layer, and at least one red light sensitive 
photosensitive emulsion layer containing a silver halide 
emulsion having a silver chloride content of 95 mol % or 
more, said blue light or green light sensitive photosensitive 
emulsion layers containing a silver halide photographic 
emulsion, which comprises: 

a silver halide photographic emulsion containing silver 
chlorobromide including a silver chloride in an amount 
of 95 mol % or more but substantially free from silver 
iodide and prepared by the steps comprising forming 
silver halide grains in the presence of a hydrophilic 
colloid, physical ripening, desalting, and chemical rip 
ening, and adding (i) a photographic blue spectral 
sensitizing dye of formula (VII) to said blue light 
sensitive photosensitive emulsion layer, (ii) adding a 
photographic green spectral sensitizing dye of formula 
(VIII) to said green light sensitive photosensitive emul 
sion layer, or (iii) adding said blue spectral-sensitizing 
dye of formula (VII) to said blue light sensitive pho 
tosensitive emulsion layer and adding a photographic 
green spectral-sensitizing dye of formula (VIII) to said 
green light sensitive photosensitive emulsion layer, 
said blue and green spectral-sensitizing dyes each being 
added in an amount in the range of 1.0x10 to 1.0x 
10 mol per mol of silver halide after the addition of 
at least 85 wt.% of a soluble silver salt solution, 
required for formation of the silver halide grains, but 
during the time silver halide grains are being formed; 



5,462,850 
95 

W11 Z11 Z12 W14 (VII) 

)=CH-(. 
W12 N N W15 

V. R11 R12 V16 

(X11)m 
W21 Z21 R: Ra R25 Z, v (VIII) 

W22 N N V25 
W. R21 R22 W26 

(X21)m 
wherein in formula (VII), Z represents an oxygen atom or 
a sulfur atom; Z represents a sulfur atom or an oxygen 
atom; R and R2, which may be the same or different, each 
represents an optionally substituted alkyl group or alkenyl 
group containing up to 6 carbon atoms, with at least one of 
R and R being a sulfo-substituted alkyl group, when Z. 
represents an oxygen atom, V and V each represents a 
hydrogen atom, and V represents a phenyl group or a 
phenyl group substituted by an alkyl group or an alkoxy 
group containing up to 3 carbon atoms or a chlorine atom; 
when Z represents a sulfur atom, V represents an alkyl 
group or an alkoxy group containing up to 4 carbon atoms 
or a hydrogen atom, V represents an alkyl group contain 
ing up to 5 carbon atoms, an alkoxy group containing up to 
4 carbon atoms, a chlorine atom, a hydrogen atom, an 
optionally substituted phenyl group or a hydroxy group, and 
Va represents a hydrogen atom; X represents a counter 
ion which is required to neutralize a charge on a cyanine dye 
of formulas (VII) or (VIII); m represents 0 or 1, and in the 
case of forming an inner salt, m represents 1; V and V. 
each represents a hydrogen atom, Vs represents an alkoxy 
group containing up to 4 carbon atoms, hydrogen, phenyl, a 
chlorine atom or a phenyl group; and 

wherein informula (VIII), Z represents an oxygen atom, 
and Z represents an oxygen atom; R2 and R2 are the 
same as defined for R or R2 in general formula (VII); 
R represents an ethyl group, a propyl group or abutyl 
group; R2 and Rs each represents a hydrogen atom; 
V represents a hydrogen atom; 

V2 represents a hydrogen atom, an alkyl group contain 
ing up to 5 carbon atoms, an alkoxy group containing 
up to 5 carbon atoms, a chlorine atom or an optionally 
Substituted phenyl group, Va represents hydrogen or 
V may be bonded to V or V to form a fused 
benzene ring when Z represents an oxygen atom, or 
V2, represents an optionally substituted phenyl group 
or may be linked to V2 or V to form a fused benzene 
ring when Z and Z both represent an oxygen atom; 
V2 represents a hydrogen atom, Vs represents an 
alkoxy group containing up to 4 carbon atoms, a 
chlorine atom or an optionally substituted phenyl group 
or may be bonded to V2 or V to form a fused 
benzene ring; V2 represents a hydrogen atom; X 
represents a counterion which is required to neutralize 
a charge on a cyanine dye of formula (VII) or (VIII); 
m represents 0 or 1 and, when an inner salt is formed, 
m represents 0; and said silver halide photographic 
emulsion further containing at least one compound 
represented by the formula (I), (II), or (III): 
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whereinZ and Z’, which may be the same or different, each 
represent a group of nonmetal atoms required to form a 
heterocyclic ring, L represents a methine group in which L 
and L. may connect each other to form a ring, and n is 0, 1, 
or 2, 

R8 O R Formula (II) 

R R 

R6 c R 
R O R 

wherein R', R, R and R, which may be the same or 
different, each represent a hydrogen atom, a hydroxy group, 
an alkoxy group, an aryloxy group, a carbamoyl group, or an 
amino group represented by 

in which R' and R", which may be the same or different, each 
represent a hydrogen atom, or an aryl or an alkyl group, 
having at least one sulfonic acid group or a carboxylic acid 
group, 
R, R, R, and R", which may be the same or different, 

each represent a hydrogen atom, a sulfonic acid group, 
a carboxyl group or an aryl or an alkyl group, having 
at least one sulfonic group or a carboxyl group, 

Formula (III) 

4. 

10 R'-NeCH-CH); 

(B) 

wherein 

R'' and R', which may be the same or different, each 
represent an alkyl group, 

L1, L, and La, which may be the same or different, each 
represent a methine group, m is 0, 1, 2, or 3, 

Li and R', La and R', L2 and L2 when m is 2, and Li 
and L1 when m is 3, may connect each other to form a 
ring, 

Z and Z, which may be the same or different, each 
represent a group of nonmetal atoms required for 
forming a heterocyclic 5- or 6-membered ring, and 1 
and in each are 0 or 1, 

X represents an anion, and p is 1 or 2, provided that 
when the compound forms an inner salt, p is 1. 

ck is is k : 


